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The Port of Takoradi. 


Until recently, there were no ports on the Gold Coast, and it 
‘vas only at the beginning of this century that boat harbours were 
built at Sekondi and Accra, permitting the use of steam launches 
and lighters. Silting was found to be severe, however, and the 
cost ot maintenance and dredging became excessive, so that, 
finally, the harbour at Sekondi was abandoned except for use by 
native fishing boats. In the case of Accra the work of loading and 
unloading is still carried on by means of surf boats, but the volume 
of trade is comparatively small, and the depth of water at the 
jetty is only Io-ft. 

Shortly after the First World War, it was realised that the pro- 
vision of a deep water harbour to serve the needs of the Colony 
was essential, and after thorough investigations had been carried 
out, it was decided that the Bay of Takoradi, some four miles 
south of Sekondi, was the only suitable site. 

The construction of the harbour was completed in 1928, and a 
brief description of the works was given in the December, 1930, 
issue of this Journal. 

Since that date, the steady increase in African trade has made an 
extension of the facilities of the port imperative, and shortly after 
the conclusion of the Second World War, the Gold Coast Railway 
and Harbour Authority decided upon further development. The 
extension plans were prepared by Messrs. Rendel, Palmer & 
Tritton, Consulting Engineers, London, under whose supervision 
the whole scheme was carried out, and a description of the new 
works forms the leading article in this issue. 

It will be observed that on the site of the new quay walls a 
sound rock foundation exists at a reasonable depth below Low 
Water level. Advantage of this has been taken in the design of 
the walls which are of two different types embodying interesting 
features. Those of the Timber depét are of mass concrete de- 
posited under water between movable steel shutters, a method 
particularly applicable to the situation, and no doubt showing 
some economy in cost. The Main Wharf extension follows the 
familiar block construction, but the method of preparing, levelling 
and screeding the concrete foundation shows considerable 
ingenuity and is worthy of study. Any uncertainty of level, which 
is bound to be present when relying entirely upon divers working 
under difficulties, is quite eliminated by the method adopted by 
the contractors. It is, however, relevant to mention an alternative 
procedure used for levelling the rubble foundations of block-work 
harbour works recently constructed on the Tagus at Lisbon. Here 
the extent and conditions of the work justified the construction 
and use of a caisson diving bell. These works were described in a 


Paper read before the Institution of Civil Engineers in 1949. 
With regard to the layout of the port, it will be seen that 


Editorial Comments 


The ex- 
tensions necessary have only been rendered possible by a work 


Takoradi is essentially a railway operated undertaking. 


of jconsiderable magnitude, the entire elimination of the well- 
known landmark Cox’s Fort Hill, which involved the excavation, 
removal and use for reclamation purposes of nearly two million 
tons of spoil which necessitated intensive use of mechanical plant. 

Other difficulties that have had to be overcome in such condi- 
tions as prevail at Takoradi are appreciable. With the exception 
of sand, aggregate and timber which have been provided locally, 
all cement, steel and contractors’ plant, all spares and practically 
every other item required, have had to be despatched from the 
United Kingdom. The supply of stores also has required careful 
organisation, and to keep all the plant in working order, a work- 
shop fitted with the appropriate tools has been specially provided 
so that breakdowns could be repaired on site, to enable construc- 
tion to be carried on without interruption. 

It is also worthy of note that, in the words of the General Mana- 
ger of the Gold Coast Railway Authority in his report to the 
Colonial Office, ‘‘ in spite of the magnitude of the undertaking, 
interference with normal port and railway work has been reduced 
to an absolute minimum.’ 


The Shipping Turn-Round Problem. 

In the February issue of this Journal, we published a memoran- 
dum drawn up by the International Chamber of Shipping on delay 
in turn-round of ships in port, and in our issue for March appeared 
the report of the New Zealand Waterfront Industry Commission 
which gave particulars of factors affecting ship turn-round in that 
country. Also in the same issue, a special correspondent contri- 
buted an article on ‘‘ The Human Aspect in Dock Delays.’’ That 
the problem of turn-round is one of vital importance, not only to 
the shipping and dock industries, but also to. the welfare of the 
whole nation is again emphasised by the many reports on the 
subject which have been published during the past few weeks. 
These include the annual reports of the Liverpool Steamships 
Owners’ Association, and of the Chamber of Shipping, the publi- 
cation of Mr. Henry Basten’s report on the conditions in Austra- 
lian ports, and the report of Aims of Industry, the findings of 
which will be found on a following page. The announcement that 
the Government has set up a Ports Efficiency Committee is also 
an indication of the gravity of the position. 

The Liverpool Steamships Owners’ Association gives examples 
of lamentable wastage due not only to the restrictive practices of 
the dockers, but to the inadequacy of facilities. The examples 
quoted are of vessels making two and a half voyages a year instead 
of three; of 24 days being required to turn-round a ship instead of 
12, pre-war; and of ships waiting because of quay congestion from 
four to seven days before commencing to discharge. The report 
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goes on to say: ‘* The position in this country would be very much 
better if the port authorities had been given, as have those of 
Antwerp and Rotterdam, greater facilities by way of higher priority 
to remedy the consequences of war.”’ 

Last July, Mr. Henry Basten was asked by the Prime Minister 
of Australia ‘‘ to enquire into and report on the factors affecting 
the turn-round of ships and congestion in Australian ports, and the 
measures that might be taken on both a short and long term basis 
to effect an improvement.’’ While his findings deal, in the main, 
with the more local problems of Australian ports, there is much in 
it which applies equally well to ports of the United Kingdom. Mr. 
Basten reports that “‘ the principal causes of delays to ships, lie 
in the inadequacy of many berths in the ports, in the halting pace 
at which goods are removed from, or brought to, wharves and in 
the industrial practices of the stevedoring industry.’’ For more 
than 20 years, Australian port authorities have been restricted in 
their schemes for rebuilding the older berths and building new 
berths to meet additional and changed requirements. The reasons 
for this were, firstly, the trade depression of the 1930’s and then 
the Second World War. Mr. Basten is of the opinion that it is 
a mistake for a Trade Unionist, drawn from the industry con- 
cerned, to become a member of a Board empowered to make 
disciplinary decisions. He says, “‘ It is a prime duty of the Trade 
Union to be the advocate for its members when they stand in need 
of advocacy. However irreproachable a Trade Union leader may 
be, he is bound to suffer in the eyes of the men when, following the 
dictates of his reason and his conscience, he participates in a judg- 
ment against them.’’ He goes on to recommend “that a 
distinguished figure who holds the confidence of the Trade Union 
movement, but is not concerned with the waterfront, should be 
invited to become a member of the Australian Stevedoring Board.”’ 
The second member of the Board should be “‘ a man of distinction 
in the management of industry, but not in the management of 
industry on the waterfront,’’ and the third member should be a 
public servant selected by the Government to represent the 
Minister for Labour and National Service. 

We are of the opinion that if the National Dock Labour Board 

of Great Britain had been constituted somewhat on the lines recom- 
mended for its Australian counterpart, the dockers in the United 
Kingdom ports would have had more confidence in the Board than 
they have shown in the last few years. 
. Mr. Basten reports that the dockers’ restrictive practices still 
continue, as the majority of the men see such practices as a defence 
which would be useful in the days when the work available may 
be less. He also calls attention to the low standard of the ameni- 
ties available for dockside workers. This criticism applies equally 
to the ports of the United Kingdom, but it must be said that the 
National Dock Labour Board has already done much to remedy 
these shortcomings. 


Thames Model Investigation. 


The Tidal Model of the River Thames and of the Port of London 
has already been referred to in our July, 1949, issue. The model, 
which is to play an important part in the investigation of conser- 
vancy problems in the Thames tideway, has now been completed, 
and a demonstration was given recently to a gathering representa- 
tive of the press, engineering, shipping, scientific and other 
interests. 

On a following page we are publishing a description of the 
model, written by Mr. F. H. Allen, the engineer in charge of the 
work under the direction of Sir Claude Inglis. In his article, Mr. 
Allen refers to the purpose of the model, the salient features of its 
design, construction and instrumentation, and gives details of its 
operation and of the future programme of investigations. 

It will be remembered that the Port of London Authority is 
confronted with two main problems which are in urgent need of 
solution, namely, siltation in the navigable channels and docks, 
and pollution of the river water. The latier problem is being 
separately investigated by the Water Pollution Research Labora- 
tory of the Department of Scientific and Industrial Research. 

There are a number of innovations in model operation which are 


of significance, and readers will examine with interest the ne 
method adopted for tide generation, the results of which appe 
to be eminently satisfactory. 

It often happens that model bed material of the same kind 
exists in the prototype produces closely analogous results, and 
had been intended to use estuary sand for the purpose in tlx 
Thames model. Pit sand of similar characteristics was used foi 
proving the model, and other types of bed will probably be used for 
the investigation of different problems. This may be because, in 
a model, the velocity and friction of the water ncar, and at, tl 
bed, up to the inception of scour, 1s a very complex question whic |; 
usually can only be resolved by experiment. Moreover, this com- 
plexity is only one reason why the solution of too many problems 
should not be attempted in one operation. The lines upon which 
it is proposed the Thames model shall be operated indicates that 
this point has been recognised. 

Before any experiments and observations can be attempted, to 
solve the problems of siltation in various part of the river, it will 
be necessary to establish the origin of the silt. It seems probable 
that the whole of the large quantities dredged from the river and 
docks cannot possibly come down with the land water, notwith- 
standing the fact that its deposition in the river may be associated 
with variations in flow. 

In this respect it has been stated that when the London sewerage 
system was built in 1874, it was confidently expected that effluents 
discharged at Barking on an ebb tide would reach the sea, never 
to return. This may have been true at that time, but, since then 
the regime of the river has been materially altered; London has 
grown, and partially treated sewage is now discharged continu- 
ously day and night. On the other hand, there seems to be a 
possibility that some silt may be brought in from the sea. 

The depth of channels in rivers is fixed by natural laws, and 
dredging them to new depths seldom achieves permanent success 
unless accompanied by other action. Over-dredging merely 
accentuates 4iltation troubles, for any depth in excess of the 
optimum merely fills with silt which may be disturbed by an in- 
crease in discharge, be deposited elsewhere, and, oscillating with 
the tides, may be again disturbed and re-deposited. 

As siltation in the ‘“‘ mud reaches ’’ of the Thames is stated to 
be closely related to the fresh water flow, ‘it would be interesting to 
see whether the model investigations show that the above normal 
occurences are in fact contributory causes of it. 

It will be observed that in the concluding paragraphs of the 
article, reference is made to the common fallacy that a well- 
designed model may be expected to indicate the time scale of the 
changes in the river in great detail. This comfortable belief is 
unfortunately not true. Osborne Reynolds seems to have been 
responsible for creating this impression, although he never made 
any definite statement to this effect. It is a fact that in the 
course of time it will happen that the bed and banks will show 
changes which give a good indication of what may be expected to 
occur, but the relation between this ‘‘ reduced time ’’ and the pre- 
portions of the model and the river respectively is not a simple one. 

However, under favourable circumstances, tidal models have 
yielded remarkably accurate quantitative information and under 
the worst conditions they can hardly fail to give qualitative 
assistance. 

In the present case, some fundamental research is being carried 
out which, there is good hope, may render the production of 
quantitative results more nearly possible. It must be agreed that 
the assessment of the results obtained in any model, and the pre- 
diction of the effect of any particular works in the prototype, 
cannot be a simple matter; they must be dealt with by skilled inter- 
pretation, combining knowledge of hydraulics and much experi- 
ence of models and rivers, and more particularly of the prototype 
in question, which problems can only be solved by efficient team 
work. 

The solution of the Authority’s siltation problem in the ‘‘ mud 
reaches ’’ and Gravesend reach, will be of considerable interest, 
and no doubt, in due course, a detailed description of the model 
investigations, the remedies decided upon, and data giving details 
of results achieved in the prototype, will be available. 
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Takoradi Harbour 





(Specially Contributed ) 


ITTLE more than 25 years ago, Takoradi was a Gold 

Coast fishing village. today, it is one of the most important 

ports on the West African seaboard, and is the only deep 

water harbour, with berthing and protected anchorage taci- 
lities to ocean-going vessels, between Freetown in Sierra Leone, 
and Lagos in Nigeria—a distance of over 1,200 miles. 

The first transtormation took place in 1928, when two break- 
waters some 2,500-ft. apart, running out trom the shore in an 
easterly direction were constructed. The South or Main Break- 
water is approximately 1} miles long and the North or Lee 
Breakwater 4,500-ft., the area of enclosed water being about 220 
acres. Quay accommodation for berthing 3 ocean-going vessels 
up to 30-ft. draught was provided, besides nearly 3,500-ft. of quay- 
age for lighter and harbour craft. In addition anchorage accom- 
modation was made available for 6 ocean-going vessels and 20 
tugs and lighters. 

A steady increase in the trade of the Colony followed the open- 
ing ot the port, and between 1932 and 1948, for example, the 
tonnage of cocoa exported per annum rose from 62,500 tons to 
161,000 tons; timber exports rose from 5,700 tons to 141,000 tons; 
manganese exports have more than doubled to over 700,000 tons. 
During the second world war, the export of bauxite ore from 
Takoradi was commenced, and in 1948, about 140,000 tons of 
this material were handled at the bauxite berth. The volume of 
imports received annually has shown a corresponding increase. 

In 1937 it was found that the layout and accommodation of the 
port, which had been adequate to meet the traffic requirements 
when the harbour was first built, was no longer sufficient, and 
recommendations for extensions were made, but owing to the war, 
the works were not carried out. Upon the conclusion of hostili- 
ties, Messrs. Rendel, Palmer and Tritton, the Consulting Engineers, 
were requested by the Gold Coast Government to submit revised 
proposals, taking into consideration the economic changes which 
had occurred in the intervening years. These proposals were 
submitted in 1947, and having been accepted by Government, 
contract documents were prepared and tenders invited. In due 
course, the contract for the harbour extension works, amountiny 
in value to about {2} million, was placed with Messrs. Taylor 
Woodrow (West Africa) Ltd. Work was started in June 1940, 
and is expected to be completed in 1953. 

The new works at present under construction are shown in the 
accompanying plan; they include 1,600-ft. of deep-water quay 
providing two general cargo berths and one coal berth; an oil 
discharging berth; a bauxite loading berth; a timber depot with 


medium-to-shallow water docks for iighters and log rafts; about 
4,000-ft. of quay wall and handling and storage facilities for logs 
and sawn timber; transit and storage sheds; open dumps and cargo 
platforms; about 20 miles of sidings and 60,000 square yards! of 
roads and paved areas; a road bridge; 42 electric cranes and 70 
acres of reclamation. 


New Timber Depot. 


In order to make the earliest possible improvement to the facil- 
ities for timber export, the first section of the works to be put in 
hand was the Timber Depot, consisting of some 4,000-ft. of 
quay walls, which form two docks 500-ft. long. This is situated 














View of Main Wharf prior to extension. The Bauxite Loaders have 
now been transferred to the outside of the Lee Breakwater. 
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Aerial view showing entrance to Takoradi Harbour. Main Breakwater on right, and on left, Lee Breakwater and Main Wharf mow being 
extended. 
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in the south-west corner of the harbour, where the depth of water 
varies from 7 to 17-ft. below low water. The coping level is 
1o-ft. above low water level and the tidal range is about 4.3-ft. 
at ordinary spring tides. The quay walls are founded on the red 
sandstone harbour bed, which was cleared of silt, excavated and 
keyed as required. The walls consist of a nominal 1:2:4 concrete 
cast-in-situ, and 25 per cent. extra cement was used in concrete 
deposited below water level. The filling behind the quay walls is 
sand obtained from the estuary of the Whin River, 2 miles to the 
west of the harbour. This was transported to the site by lorries. 

Both logs and sawn timber will be brought to the new quays by 
road or rail, and the sawn timber will be handled from trucks or 
lorries, either to stack or into lighters, by twenty 3-ton overhead 
electric travelling cranes in two new sawn-timber sheds. Logs 
will be unloaded by six to-ton electric portal cranes and placed 
either in stack or in the water to be made up into rafts. An in- 
teresting feature of the trackwork is a wagon traverser, which is 
to be installed at the east end of No. 1 sawn timber shed, where 
lack of space prevents the provision of a shunting neck. 

As the water in the area of the Timber Depot is shallow, the 
bottom being of rock with very little silt, it was decided to con- 
struct the walls from floating craft, and ex-United States Army Oil- 
carrying barges were obtained for this purpose. These barges are 
104-ft. x 30-ft. x 8-ft. 6-in. deep, nominal capacity 500 tons. 
They were bought on the Continent, towed to London, dismantled 
on the Thames just below Barnes Bridge, and then shipped in 
sections and re-built at site. Two barges were fitted up as con- 
creting barges and two as crane barges for handling shuttering 
etc. Each pontoon carries enough material, i.e., cement, aggre- 
gate, fresh water, etc., for one day’s work, and were loaded each 
night ready for the next day’s work. 

The actual plan of operations for constructing the Timber Depot 
Quays was as follows: 


The walls vary in thickness from 1o-ft. to 15-ft. according to 
the depth of the foundation, the major portion being of the 1o-ft. 
wide section. Steel moulds were placed on the harbour bottom, 
which had previously been prepared by the divers, and a pier 
to-ft. long by the appropriate width was concreted up. These 
piers are spaced at 30-ft. intervals. After the concrete had set, 
the moulds were removed and long flank shutters were then fixed 
between the piers and the intervening space filled with concrete. 
The concrete was placed in steel shuttering, which was fabricated 
in England. 

Some of the rock excavation was carried out by the Harbour 
Authority’s rock-breaker ‘‘ Druid ’’ and some by divers, Euro- 
pean and African, using pneumatic tools. Careful planning was 
required during the early stages of this work, so that disturbance 
to the normal traffic should be reduced to the minimum. The 
north log quay, roughly equivalent in length to the existing timber 
quay, will be opened for operation this month, and the remainder 
of the timber depot will then be completed. 


Main Wharf Extension. 

The main wharf extension is a continuation eastwards of the 
existing deep-water quay. The quay wall is constructed of pre- 
cast concrete blocks which are fabricated in a blockyard located 
at the end of the existing Main Wharf where a transit shed has 
been partially dismantled to provide the necessary space. All 
blocks are 5-ft. x 4-ft. in cross section and with the exception of 
certain special blocks, are of four lengths only, i.e. 1o-ft., 8-ft., 
6-ft. and 4-ft. They are of 1:3:6 nominal mix, the heaviest weigh- 
ing about 15 tons, laid in horizontal courses and bonded and keyed 
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with concrete joggles placed in canvas bags. The blocks are set 
by means of a 15-ton Stothert and Pitt electric crane, specially 
built for the work. The crane travels forward on a steel trestle 
which consists of sections, 10-ft. long, resting on the second course 
of blockwork. The top course is put in as the crane moves forward. 

The foundation to the wall is in 1:2:4 concrete, screeded level 
and stepped where the depth of the underlying rock bottom 
necessitates an additional course of blockwork and is carried up 
to 2-ft. above low water level. In the cast-in-situ concrete super- 
structure to the wall, provision is made for a service subway for 
pipes and cables.. The blocks are being placed by a specially- 
built block laying crane travelling forward on trestles along the 
portion of the wall already built. 

The work of preparing the screeded concrete bed and the setting 
of the blocks has been greatly facilitated by the use of two special 
steel towers which are used for setting out the work. These 


towers are constructed of very light sections and are easily handled 
Both towers are similar in design except that 


by the block crane. 














the one used for setting out the screeded foundation has adjustable 
“‘ elephant ’’ feet to enable it to stand on the rock bed of the har- 
bour, whilst that used for setting out the blockwork has fixed 
feet which stand on the screeded work. The Towers project about 
five feet above high water spring tides. A horizontal beam, some 
22-ft. long capable of being moved both horizontally and verti- 
cally by means of worm gearing is placed at the top of the tower. 
A second beam, 28-ft. long, is located at the base of the tower 
and is connected to the top beam by rods so that any vertical 
movement of the top beam is automtically transferred below. 
Horizontal movement of the lower beam is controlled by worm 
gear operated by divers, under instructions from above. When 
working, the top beam is lined up and levelled by instrument. 
When correctly level the lower beam is automatically levelled and 
the diver has only to give the horizontal movement to bring a long 
plumb line into line, under instructions from the engineers on the 
surface, and he does not have to concern himself with the levelling 
of the beam. 
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Bauxite Loaders in process of transfer to the outside of the Lee Breakwater. 


The space behind the new wall is being filled with material ex- 
cavated from Cox’s Fort Hill. This was previously a 24 acre 
landmark 8o-ft. high situated to the north of the harbour, and has 
now been almost completely levelled to form part of the site of 
new railway marshalling yards. The site of the yards also extends 
over part of the 70-acre reclaimed area where the major part ot 
the excavated material from the Hill was deposited (see plan). 
Two double-storey transit sheds, one having passenger and bag- 
gage facilities, will be built on piled foundations at the westernmost 
end of the wharf extension. Between the quay face and the line 
of the transit sheds, three rail tracks are provided, with four 
more tracks at the rear of the sheds. In order to accommodate 
the fourth line, which is a new addition running along most of the 
main wharf, it has been necessary to widen the lee breakwater by 
facing it on the north side with a retaining wall 1,500-ft. long. 

The present bauxite loading berth, which was erected on the 
south side of the lee breakwater during the recent war, has been 
dismantled and re-erected with some modifications, on new mass 
concrete piers of the breasting-block type on the north side of the 
breakwater. Holding-off buoys and anchorages will be provided 
to facilitate mooring. Owing to the removal of Cox’s Fort Hill. 
it has been necessary to re-align the aerial ropeway, about a mile 
in length, which feeds this berth. 

An oil berth, also of the breasting-block type with a steel super- 
structure, will be built on the north side of the lee breakwater and 
will replace the present mooring berth and floating pipeline there. 
The existing oil pipelines between the berth and the oil storage 
tanks will be transferred to an alignment to suit the new layout. 

The general cargo quays on the main wharf extension will be 
served by sixteen 3-ton portal electric cranes, which will straddle 
the southernmost rail track. Twelve of these cranes are intended 
to operate on the new quays and the remainder will replace old 
cranes on the existing quays. A 15-ton crane for heavy lifts will 
be sited at the open dump and two 5-ton grabbing gantry cranes 
will be moved from the existing wharf to the new coal wharf. 

The levelling of Cox’s Fort Hill, now completed, has perhaps 
been the biggest undertaking of the whole works. Excavation was 
started early in the contract, and only the carefully planned use 
of the most modern equipment made it possible to complete the 














North Log Quay—the first timber quay to come into operation. 
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In all, about 1? million cubic yards 
of material has been removed. The hill was composed of a lat«-rite 
cap overlying beds of sulphurous shale; the latter material under- 
goes chemical change, with resulting change in volume, when 
exposed to the atmosphere and is therefore unsuitable as filling 


work in the time available. 


when tipped in air. The chemical action is arrested, however, 
when the shale is tipped under water and the excavation and filling 
was therefore so arranged that the shale was all deposited below 
water level and well blanketed with inert laterite. Most of the 
present site of the hill will be occupied by the railway yard, which 
will also extend over part of the reclaimed area, but a substantial 
part of the reclamation, to the east, will be reserved for future 
development. The general level of the reclaimed land will be 


10-ft. above low-water level and the seaward face is protected by 
a granite rubble dyke. , 
The excavation plan for the above work consisted of two 54 
































South face of completed North Log Quay. 


R.B. Bucyrus-Eyrie excavators, a fleet of 13 Euclid tipping 
wagons, four bulldozers and a grader. Explosives in houies up 
to 35-ft. deep were used to loosen the shale before excavation. 

Sorting and marshalling of railway traffic is at present carried 
out at yards 1} miles north of the harbour, but on completion of 
the extensions, these operations will be transferred to the new 
railway yards. Takoradi is primarily a railway port but in recent 
years the proportion of goods handled by road has increased, and 
provision has been made for this in the new layout, a new approach 
road to the harbour from the north, crossing the railway by a 
bridge, being included in the plans. The existing locomotive 
yard will be replaced by a new one north of the new railway 
yard, with a locomotive shed, 220-ft. by 162-ft., a turntable and 
plant for coaling, watering and the removal of ash. 

Two electricity substations, one on the main wharf extension 
and the other in the timber depot area, are to be constructed, each 
containing a workshop, stores and office. A third smaller sub- 
station is to be built near the slipway repair berth in the south- 
west corner of the harbour and a fourth near the root of the Lee 


Breakwater. 
(concluded at foot of next page) 
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General Manager and Clerk, River Wear Commissioners, 


VERY port in the world has a controlling body of one sort 

or another. There are a number of types but one generic 

name—the port authority. Many different organisations 

normally function within the physical boundaries of a given 
port area, but there is only one port authority and its principal 
care is the port itself—that is to say, the so-called static facilities. 
Basically, these include lighthouses, protecting piers or break- 
waters, fog signals, navigational warning devices, shore-based 
radar, wireless telephony, a safe approach channel, buoys and 
beacons, and a dredged river channel. Other facilities are often 
provided by the port authority—especially when it is also the dock 
authority. 

For the moment, let it be noticed that one of the characteristics 
of static facilities is that, in truth, they are not entirely static. They 
cost a lot of money initially: and then they change and they decay. 
Money must be found from somewhere, in every year, (I) to pay 
the interest and sinking fund contributions on their original cost 
until it is redeemed; (2) to change and modernise them as may be 
necessary; (3) to operate them as may be required; and (4) to 
maintain them always in a state of efficiency. 


Constitution of Port Authorities. 


Ports are owned and controlled (1) by autonomous public trusts 
—elected by dues payers-and bondholders with the addition of 
appointed and/or co-opted members, or (2) by municipalities, or 
(3) by companies or private persons, or (4) by the government 
of the country, or (5) by a body corporate set up by the national 
government, or (6) by the government of a province, state or 
region, or (7) by the railway organisation, national or otherwise, 
or (8) by the canals organisation, national or otherwise. The 
type of governing body is sometimes a mixture of two or more of 
the foregoing elements. 

The reader is referred to Chapter 1 of ‘‘ Port Operation and 
Administration ’’ (Bown and Dove—Chapman and Hall) for fuller 
details and some examples of differing types of port authority 
constitution. 

Powers and Duties. 

The powers and duties of a port authority are usually laid down 
in one or more private acts of parliament. In Great Britain, cer- 
tain public acts also apply—among them being the Harbours, 


Takoradi Harbour—continued 


Locally produced materials are used where possible in the works. 
Of the various hardwoods tested for resistance to attack by marine 
pests, Kussia has been selected for fendering and for other uses 
in situations between ‘wind and water. Excellent granite is 
obtained from the quarry near Sekondi (about 7 miles from the 
site) which supplied the stone for the breakwaters of the original 
harbour contract. The quarry has been put into condition for 
large scale production of granite rubble, and modern crushing and 
screening plant has been installed to produce the graded aggregate 
required for concrete and railway ballast. Materials testing is 
done on the site in a small laboratory equipped with a 200-ton 
compression testing machine and other apparatus. 

Ancillary to the main harbour works, a major housing project, 
intended to house the supervising and labour force during the 
construction period and later to form part of the general develop- 
ment of Takoradi, is in hand. The labour housing estate is being 
executed by separate contract and comprises 2,000 dwellings with 
roads, water supply and other services. The houses are built in 
compressed laterite and cement blockwork, the laterite being ob- 
tained from the site, and have roofs of asbestos sheeting. The 
estimated cost of the labour housing estate is £350,000. 
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and General Manager, Sunderland Corporation Quay 


Docks and Piers Clauses Act 1847, the Merchant Shipping Act 
1894, and the Commissioners’ Clauses Act 1847. There are many 
other British acts of parliament which affect port authorities in 
greater or less degree. 

The principal powers normally given by parliament to a port 
authority are as follows:— 


(1) The right to sue and be sued as a body corporate. 

(2) The power to raise money by public borrowing. 

(3) The right to acquire, hold, lease and sell lands. 

(4) Power to levy charges on ships and goods which use the port 
facilities. 

(5) Power to dredge, to execute enginering works and to provide 
plant. 


(6) Power to require the removal of wrecks or to remove them at 
the owners’ expense. 

(7) The right to provide services required by shipowners and 
traders and to charge reasonably for them. 

(8) Power to licence persons providing port services. 

(9) Power to require riparian property owners to maintain ihe 
river banks and to submit new construction schemes for prior 
approval. 


The chief duties include some or all of the following:— 

(1) To maintain the port in a state of efficiency. 

(2) To take all reasonable steps to provide for the safety of ships 
and for the proper care of passengers and cargo on the port 
premises. 

(3) Not to discriminate in the matter of charges as between vessels 
and traffic of the same class. 

(4) To arrange for the election, appointment cr co-option of its 
members at times and for periods laid down in the Act. 

(5) To hold regular meetings as prescribed. 

(6) To keep proper accounts and to have them audited. 

(7) To provide out of revenue such annual sinking fund contri- 

butions as may be prescribed and to apply them in the pro- 

gressive reduction of public debt. 


The Main Function of the Port Authority. 


The port authority and the trader (whether shipowner, importer 
or exporter) are in the respective positions of provider and user 
of desired facilities. The authority spends money to provide, 
operate and maintain the facilities whilst the trader gives money 
for their use. The economist is concerned to discover whether 
the money thus spent is laid out in the most desirable way. Could 
the authority or the trader have spent their money to better pur- 


pose? There is obviously no final and certain answer to this 
question, but its implications are worth examination by the 
student. 


The authority seeks to attain a desired end and will be econ- 
mically justified if it employs its resources so as to attain that end 
more satisfactorily than it would have done by any other arrange- 
ment. What is the desired end which the authority seeks? It is 
to give service to shipowners, merchants, industrialists and the 
public at large over as wide a field as possible at the lowest charges 
compatible with the efficient operation, maintenance and progres- 
sive improvement of its undertaking, and the regular payment of 
its annual interest charges and sinking fund obligations. 


The Public Trust. 


The student of economics may wish to be satisfied that the end 
desired by the authority is always the same, no matter what the 
constitution of the authority may be. Certainly the aims des- 
cribed above are an accurate statement of the outlook of an auto- 
nomous public trust. As has been said, such a body is most often 
a statutory foundation and not uncommonly its private Act re- 
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Port Economics—continued 


quires that it shall be non-profit-earning, and that in the years when 
it realises surplus revenue it shall devote such surplus to the 
furtherance of its statutory objects. An example is that of a port 
authority functioning at a port on the north east coast of England, 
whose principal Act requires that surplus revenue in any year 
shall be devoted to the following objects in the order stated: 


(1) One half at least to the augmentation of statutory sinking fund 
contributions; 

(2) The remainder to the improvement of port facilities or the 
creation of a fund for that purpose; or 

(3) The creation of a fund to meet possible future revenue defici- 
encies; or 

(4) The reduction of rates and charges. 

Municipalities. 

A municipality owning and operating a port undertaking may 
be expected to 1ook at things much in the same way as a non- 
profit-earning public trust and in any case it will have its statutory 
obligations to observe. But it would also be natural for it to have 
a special regard for the municipal ratepayers. A principal object 
would always be to achieve and maintain a sound financial position 
in order to avoid a call on the municipal rate fund—or at least to 
limit such call. A local authority owning port facilities will also 
have many other heavy financial responsibilities, and an element 
of competition may arise among civic spending departments pos- 
sibly resulting in a low priority ranking for the needs of the harbour 
and river. There will also be a quite proper but special interest 
in attracting to the port estate tenants who will pay substantial 
municipal rates: if such tenants are also of a kind likely to benefit 
the port revenues proper, no. problem arises; but if they are not, 
then a choice must be made between the two advantages. Again, 
the administration and development of a municipal port under- 
taking can become a matter of contention in local politics and, in 
such circumstances, the victorious policy may not always be the 
true economic port policy. Once more, the chief care of a town 
corporation must be the welfare of its own citizens—before all 
others if need be. One of their chief needs is steady, well- 
remunerated employment: and a civic port authority, badly need- 
ing jobs for its townsfolk, might be open to severe temptation if 
presented with the opportunity of allowing new factories to be 
built on land which should be reserved for port development. The 
ideal situation is found, of course, when the proposed new factory 
will provide not only new employment but also new and valuable 
traffic for the port. But as, in actual practice, most port trusts 
have amongst their members adequate numbers of representatives 
appointed by the cities and towns in the port area, the trust system 
tends, in consequence, to develop most of the advantages and none 
of the possible disadvantages of municipal control, whilst possess- 
ing also the specially valuable features of the trust system itself. 


The Company Port Authority. 


Fundamentally, a port undertaking operated by a company or 
by private persons is an undertaking operated for profit. If the 
proprietors do not aim at making a profit out of the port under- 
taking itself, then they operate it as an ancillary to some larger 
profit-making enterprise, for which a port or a quay is required 
as a valuable and necessary handmaid. Such undertakings are 
comparatively rare and, where they exist, they are most often 
operated for private rather than public user: and, for large scale 
general cargo work, this type of constitution is practiclly unknown. 
The economic reasons are not far to seek. A large cargo port 
requires great sums of money to create, to maintain, to operate 
and to develop, and, normally, private enterprise would not be 
able, even if willing, to put up the money. But there is the 
further deterrent that such a private enterprise port, even if created, 
would have to operate successfully against the non-profit-making 
trusts and, for competitive traffic, would have to beat them in 
business in order to earn some dividends for the shareholders. It 
can be done and is done in very special and localised circumstances 
—as witness the Manchester Ship Canal Company, which owns 
and successfully operates the Manchester Docks, and the Seaham 
Harbour Dock Company, County Durham, which owns and con- 
trols the port of Seaham Harbour to serve the former Londonderry 


group of colleries. Albeit, more than fifty per cent. of the con.ro] 
at Manchester is vested in the municipal corporation: and, at 
Seaham Harbour, the trade is almost exclusively coal outwards 
from the one group of pits to serve which the port was built. 


National Ports. 

The ownership and operation of port undertakings by national 
government is met with in a number of countries. In some cases 
a government department is directly responsible: in others, a 
national commission or other body corporate is set up by statute 
In some countries the national government operates all the ports 
—in others only some of them. Again, government operation of 
seaports sometimes stands alone as a nationalised activity: in other 
instances it is only part of a national ownership system also em- 
bracing the railways or canals or road transport or some part of 
them. Lastly, where the national state owns the port, in some 
cases this means everything within the perimeter of the port estate 
—whilst, in other cases, government ownership and responsibility 
is limited to the main works and then only up to quay level (see 
also ‘‘ Port Operation and Administration,’’ Bown and Dove— 
Chapman and Hall, pages 25-26). 

Those who favour the national ownership of port undertakings 
usually base their preference on the following arguments: 


(1) The well-being of the country depends heavily upon the 

efficient operation, maintenance and development of its sea- 

ports: the national government is responsible for the national 
well-being and should therefore own and operate the country’s 
port undertakings. 

It is possible and valuable to operate and administer all the 

country’s seaports in accordance with a single national long- 

term plan: this can only be done if the nation owns the under- 
takings. 

(3) Only national ownership and central administration can pre- 
vent wasteful duplication, overlapping and unnecessary ex- 
penditure upon port development. 

(4) If the nation owns and operates railways, road haulage ser- 
vices and canals, it must also own and operate the seaports 
in order to co-ordinate and integrate all arms of transport and 
thus secure the highest measure of efficiency and economy. 

The opposite view is generally stated as follows: 

(1) National governments are political institutions subject to 
change, whilst port undertakings are trading concerns (as 
well as being public utilities) : experience has shown that 
politics and trade are better kept apart—especially when the 
trade, as at seaports, is of an international character. 
The autonomous port undertakings—of the United Kingdom 
for example — are already subject to a healthy measure of 
government supervision. Their powers and duties were 
originally and separately considered and laid down by Parlia- 
ment, and are reviewed and adjusted by Parliament from time 
to time: in many matters, the Minister of Transport has a regu- 
lating influence in their affairs: and H.M. Treasury has an 
overlooking duty in regard to their public borrowings. 

(3) Central national control implies remote control—and, in port 
undertakings, decisions and policy are best made by respon- 
sible men on the spot, subject only to the restraints mentioned 
in (2) above. 

(4) Port undertakings are diverse in character, trade, usages, his- 
tory, terminology, constitution, financial structure, physical 
layout and operational methods. There is great national 
strength in this diversity—and a truer underlying national 
unity than anything that might or might not be achieved by 
a superimposed national plan. 

(5) There is room for a degree of competition between seaports. 
A stimulus to efficiency, public service, research and improve- 
ment is thus provided; and, because the effective limits of 
such competition are inexorably fixed, there is no real danger 
of wasteful overlapping. No port can improve or expand 
itself without spending money, and the money must be either 
earned or borrowed. If it is available out of earnings, then 
clearly the port is prosperous and should extend, and if new 
money must be borrowed, the public will only lend to under- 
takings in which they have faith. The money market may 
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reasonably be trusted to know its own business as well as any- 
body else is likely to know it. 

(6) The United Kingdom (as an example) lives by its overseas 
trade: and, in the successful conduct of that trade, the sea- 
ports have played a vital part. The seaports themselves have 
been developed, over the centuries—and particularly in the 
last one hundred and fifty years—by shipowners, merchants, 
industrialists and local authorities, trading, functioning and 
co-operating in their given local areas. Each group ot such 
men and public bodies has built up its local port organisation 
—answerable to Parliament under private and public Acts 
and, in more recent years, often answerable also to the Minis- 
ter of Transport or to H.M. Treasury in matters of adminis- 
tration and development. This system has helped to carry 
the United Kingdom from a world status of comparative 
insignificance to the position of being the greatest commercial 
country in the world: it has also helped the country, in our 
generation, to work its way through two devastating world 
wars to ultimate victory and survival. It would not appear 
that there is much wrong with such a system. 


Port Government by States. 

Where the port authority is the civil government of a province 
or region, the system 1s Clearly part-way between municipal ana 
national control and is liable to display some of the characteristics 
of both, as detailed above. If the region possesses more than one 
port, the principle ot group control comes in. 

In the United States of America, the port authority is ‘‘ usually 
an agency or body created by state statute or is an executive 
department of the state government. The first, although deriving 
their powers and authority from the legislative body, normally 
are locally administered by omcials elected by certain groups of 
the population or by some municipal body, such as the city 
council ...... The other general type of body is the executive 
department of the state government. Officials generally are ap- 
pointed by the governor with the approval of the legislature. in 
some instances, both the state and the municipality are engaged 
in the operation of the port or harbour. In Virginia, the state can 
exercise long-range planning for port development, approve or 
disapprove construction, but the local policy and operation of the 
ports, especially Norfolk, lies in the municipalities. In Pennsy]l- 
vania, the state and the city of Philadelphia function together in 
the operation and administration of the port of Philadelphia. In 
the case of the Port of New York Authority, two states, New York 
and New Jersey, by compact, have made possible port develop- 
ment and construction on a large scale, and the Authority co- 
operates closely with owners of private terminals in promotion 
work and with the various municipal authorities and the federal 
government which exercises regulatory functions.’’ (United States 
Ports—George Fox Mott.) 

In his masterly report on Canadian ports (National Ports Survey 
—1931-32), Sir Alexander Gibb recorded the existence of approxi- 
mately 400 inland and seaboard ports, of which 319 were recog- 
nised federal harbours. Of the 319 federal ports, the Department 
of Marine controlled 303 through a harbour master and 14 through 
harbour commissions, whilst the Department of Railways and 
Canals controlled 2 ports. The remaining ports of the Dominion 
were classified by Sir Alexander as ‘‘ Provincial and others.”’ 

In the same report. Sir Alexander summarised the basic prin- 
ciples of port administration in a number of countries. The fol- 
lowing extracts may be useful for students to note: 

‘‘ The statutory Board type of administration is seen at its 
best in the United Kingdom. The explanation is probably to be 
found, partially at least, in the exceptional position of the United 
Kingdom in ocean carrying. The vorts have been built up by the 
merchants and shipowners themselves. They have been one of 
the means by which Great Britain attained the position of the 
principal carrier of the world. Conflicting and sectarian views 
have consequently been merged in a common self-interest, and the 
efficiency of the port has been the first consideration. The ports 
have been able to finance themselves owing to the vast and wealthy 
businesses of which they have been centres, and this fact too has 
provided a curb on extravagance. 
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‘‘On the Continent — notably in Holland, Germany and the 
Baltic—many of the ports have been controlled by the merchant 
cities. In many of the municipal and city ports, the State has for 
some time past been closely concerned, tnough the administration 
1s still essentially municipal ...... In most cases, practically all 
the services and facilities are in private hands. 

‘* The third classification ot ports is the railway-owned ports. 
One or the other end of most railways connects with water-borne 
transport, and where the development of a country has for the 
most part taken place in the last century, the construction of the 
required ports has largely tallen on the railways. Railway con- 
nection with ports and port facilities has been most common in the 
United States and is largely the policy in the colonial possessions 
of the British Empire, rast and West Africa, the Straits Settle- 
ments, etc.’’ 

It is, of course, twenty years since Sir Alexander wrote his 
Report and many things have changed and others are changing. 
Nevertheless his general conclusions remain substantially true to- 
day. One of them was that railway control of ports was an 
excellent arrangement in the early stages of development but that 
it tended to outlive its usefulness: for example, in times of trade 
depression the ports often became a burden on the railway com- 
panies and, in consequence, the port facilities suffered: and again, 
traders sometimes found themselves confined to the use of one 
route, and those preferring water or road transport were likely 
to be penalized or restricted. ‘‘ Railway and shipping often have 
conflicting interests and where either has too powerful an in- 
fluence it has unquestionably been to the eventual disadvantage 
of the port.’’ But he pays proper tribute to the magnificent 
development of the Southampton Docks under railway ownership. 

As an example of government ownership he points to France. 
‘“ Direct control by the central government is to be seen in the 
French system, where all harbour works, except the erection and 
operation of warehouses and the provision of handling and con- 
veying facilities, are carried out by the Department of Public 
Works, which also collects all the harbour dues .... . The system 
has been found to involve too much centralization so that since 
1920 a new policy has been followed in the establishment of semi- 
autonomous local boards wherever localities so desire.’’ 

He also cites the arrangements prevailing in South Africa. ‘‘ In 
the Union of South Africa, the harbours are combined with the 
railways under the Department of Railways and Harbours. with 
a general manager as the executive head, acting under the Minister 
of Railways. There is an advisory board of which the Minister 
is ex-officio president and which he is bound to consult in regard 
to the annual estimates, all major projects, parliamentary bills, 
any material alterations in tariffs, salaries, terms of service or 
organization. He is not, however, bound to accept the board’s 
view. The administration in practice is purely departmental.’’ 

The above-given quotations will take the student or general 
reader some part of the way towards building up a general world 
picture of port control: greater detail is not possible in a study 
of the present scope. The particular position now obtaining in 
the United Kingdom will be dealt with more specifically in a later 
chapter. 

Relations with other Transport Organisations. 


Every port authority in the world is necessarily continuously 
operating in association with one or more of the various arms of 
transport. These include ocean liner companies, tramp shipping 
owners, vessels in the short-sea trades, coastwise shipping, barges 
and lighters, flying-boat services, the railway organisation, the 
road haulage service, canal authorities, and canal carriers. The 
many relationships thus arising have their chief expression in the 
field of port operation rather than in economics—and the student 
will find the subject treated in some detail in ‘‘ Port Operation 
and Administration ’’ (Bown and Dove—Chapman and Hall). 
The following paragraphs may serve to supplement the informa- 
tion there given. 


Shipping. 


The ocean cargo carrier and the port authority are co-workers, 
selling their services and facilities for reward to import and export 









372 THE Dock AND HARBOUR AUTHORITY 





merchants. So that each may discharge its function, they are 
trequently in contractual relationship together—sometimes a per- 
manent relationship, sometimes merely ship by ship. The per- 
menant relationship arises where the liner company has an 
appropriated berth or berths of its own within the port confines. 
Such a relationship is sometimes so close that berths are created 
or allocated or improved and maintained on the basis of a specific 
understanding between the authority and the company involving 
a guaranteed minimum volume of trade. The ship by ship rela- 
tionship is simply a continuous series of casual demands for things 
—namely port facilities—maintained in continuous supply by the 
port authority and charged for at the tariff rates. Partnerships 
and working arrangements between famous liner companies and 
the great port authorities constitute some of the most important 
links in the whole pattern of world trade. 

The coaster and the short sea trader are likewise of great import- 
ance to the port authority and again the relationship between them 
is that of customer and purveyor of desired facilities—safe ap- 
proach, easy and adequate berthage and such cargo handling 
services as may be demanded. Companies operating fleets of 
small ships for short voyages often maintain fixed or fairly regular 
shipping services, and contract with port authorities for appro- 
priated or preferential berthage and set up permanent shore estab- 
lishments for themselves as port tenants. 


Liners and Tramps. 

It will be evident to the reader that the division ot the sea-carry- 
ing trade as. between liners and tramps—whether deep sea, short 
sea or coastwise—has some economic significance for port author- 
ities. Some of the many and varied factors which can affect the 
trade and finances of a port undertaking have already been noted: 
and this particular question of regularity and dependability clearly 
has an important place among such influences. When trade is 
booming and berthage is limited there may arise a conflict and 
a problem. Certain elements in the matter are plain enough. 
Any port undertaking which can make itself one of the permanent 
world bases for a number of the great liner companies has obviously 
gone a long way towards assuring its own future. Its continuing 
prosperity will thereafter depend upon (1) charging everbody 
enough but not too much (2) the continuing volume and stability 
of the world trades in which the various liner compamies are en- 
gaged (3) the authority’s own ability and willingness to enlarge 
and modernise its facilities to cope with the ever-growing demands 
of bigger and bigger ships and (4) the flexibility and adequacy 
of the authority’s statutory and other powers to enable it to deal 
with the foregoing requirements. On the other hand, tramp ton- 
nage regularly carries a large part of the world’s seaborne goods 
and minerals: in consequence, the tramp ship—again deep sea 
vessels, short sea trader, or coaster—is always a ship of much im- 
portance to the port authority—and, moreover, the importers and 
exporters to whom the port authority looks for traffic may be 
tramp customers rather than liner patrons. There would be no 
economic problem here for port authorities if the ports of the 
world were cleanly divided as between liner ports and tramp ports. 
Happily for the preservation of freedom of choice, there is no such 
sharp division: nevertheless, in fact, the world’s great liner com- 
panies do tend, very largely, to select their few berth ports and, 
thereafter, to adhere to them, whilst the tramps are apt to look 
in anywhere, according to where a particular voyage takes them, 
which may be to a liner port or to a port not normally visited by 
liners. It follows therefore, that at any given moment, taking 
the world over, a considerable number of port traffic managers 
are normally engaged simultaneously in the absorbing and com- 
plex task of sorting out berthage priorities as between fairly regular 
small business and rather irregular big business. Ideally, the 
situation is met bv having continuously available a plenitude of 
accommodation suitable for every variety of vessel and cargo. 
The trouble is — economically sveaking — that such lavish pro- 
vision would cost enormous sums of money in construction, interest 
charges and maintenance, and therefore is not often to be found. 
The resultant problem in priorities is a nice point in port adminis- 
tration. Havpily, the vagaries of wind and weather and other 
unsought influences frequently result in vessels ‘‘ falling back ”’ 


Port Economics—continued 





April, 19: 2 


and other mercies which help the harassed port operator to a co: 
paratively peacetul solution of his difficulties. 

The payment ot money for the use of facilities provided is orc 
element in the relationship between the port authority on the « 
hand and vessels of all kinds and sizes on the other. This si 
ject belongs to the chapter on revenues and charges which \ 
occur later in this series: but one differentiating principle, of w 
application, may be noted now. It may be roughly called tix 
principle of payment according to the triple test of size—distanc« 
frequency. A big ship which has come a long way and does not 
come very often, normally pays the port authority a certain sun 
per net register ton for safe reception and accommodation withii 
the port: a little ship which has come a short distance and appears 
frequently, pays a lesser sum per net register ton for such port 
facilities as she requires. This differentiation—which is fairly 
common—will be dealt with in some detail in the proper place but 
it is mentioned here as being one of the marks of the relationship 
between port authorities and shipowners. 


7 


Railways. 

On the landward side of its work, the port authority is in con- 
stant relationship with the railway service and the road haulage 
service. | Economically, the port authority is again a co-worker 
with these agencies in the service of traders and the travelling 
public. Money passes between the railway and the port authority 
for various reasons arising from their continuous inter-working 
especially where the port authority is itself a railway operator 
within its own estate. For example, the port (and/or dock) 
authority sometimes pays the railway organisation for haulage 
services performed on the port estate in places or under conditions 
where it is more convenient for the railway engines to work than 


‘it would be for those of the port authority: tolls are sometimes paid 


by the one body for the mght of passing over the other’s track 
at specific places: terminal payments, based on tonnage and classi- 
fication of traftic, are paid by the railway organisation to the port 
authority in circumstances where the authority provides the equi- 
valent of station facilities and station services and thus relieves the 
railway organisation of what, at an inland point, would be its own 
normal duty chargeable for in a station-to-station rate: and, because 
of inevitable operational inter-working at, exchange sidings, mis- 
haps occur from time to time which result in claims and compen- 
sation passing between the two bodies. Operationally, the port 
traffic manager and the railway organisation’s yardmaster are in 
continuous daily touch and, in addition, both normally attend a 
weekly meeting when, together with all others concerned, the past 
week’s working is reviewed and the next week’s problems are dis- 
cussed in advance. 


The Road and Water Routes. 

The road haulage service affects port authorities economically 
in that money must be laid out on facilities for the safe passage, 
accommodation and loading of road transport vehicles. Normally, 
there is no direct recovery of such expenditure: but it is money 
well spent in view of the great importance of the road arm to 
importers, exporters and consignees. Coasting vessels pay coast- 
wise dues in return for the berthage facilities provided for them, 
whilst canal craft and lighters pay either a compounded annual 
sum or a tariff charge for each visit. 

(To be continued) 








Plymouth as a Passenger Port. 


The ocean passenger accommodation at Millbay Docks, 
Plymouth, which was severely damaged by enemy action during 
the war, has now been restored and officially re-opened on behalf 
of the Docks and Inland Waterways Executive which assumed 
responsibiliy for the control of Millbay Docks last year. Plymouth 
is a passenger port of long standing, and in 1936 the reception halls 
for passengers disembarking from tenders or waiting to embark 
were completely rebuilt. More than half of this accommodation, 
however, was destroyed by enemy action. It has now been res- 
tored, and in its present form offers accommodation for 500-700 
people. The number of passengers dealt with has steadily increased 
since the war unti] it now stands at about half the pre-war level. 
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HE inception of the Port of London 

Authority’s model investigation into 

the problems arising from siltation in 

certain reaches of the River Thames 
has been described in previous issues of this 
Journal. A large model of-the tidal portion 
of the Thames has recently been constructed 
in a transit shed at the Royal Victoria Dock, 
where the investigation is being carried out 
by the Port Authority under the direction of 
Sir Claude Inglis, C.I.E., M.I.C.E., Director 
of the Hydraulics Research Station of the 
Department of Scientific and Industrial Re- 
search. The model is at present undergoing 
its preliminary tests, and although the results 
of the investigation will not become avail- 
able for some time, it is now possible to give 
some details of the scope and construction 
of the model. 


Problems for Study. 

The Chief Engineer of the Port of London 
Authority, Mr. W. P. Shepherd-Barron, 
M.I.C.E., M.I.Mech.E., has enunciated the 
problems before the model investigation, 
and selected as most important, economi- 
cally and for the efficient operation of the 
port, those aimed to reduce the siltation, and 
the consequent expensive dredging, (a) in 
the Tidal Basin at Tilbury Docks, (b) in the 
Royal Docks, and (c) in the three reaches 
of the river immediately downstream of the 
Royal Docks (Gallions Reach, Barking 
Reach and Halfway Reach—known collec- 
tively as the ‘‘ Mud Reaches ’’). These areas 
are shown on Fig. 1. The total amount of 
dredging for these three areas alone is 
approximately 2,000,000 cubic yards per 
annum, and the total annual expenditure by 
the Authority on dredging lies between 
£400,000 and £500,000. 

In both the “‘ Mud Reaches ”’ and Til- 
bury Basin the rate of accretion of silt after 
dredging is often extremely rapid. The main- 
tenance dredging in the river (excluding the 
docks) is now approximately 1,220,000 cu. 
yards per annum, and about 79% of this 
total is removed from the ‘‘ Mud Reaches ”’ 


dredged from Tilbury Basin is about 400,000 
cu. yards per anhum. The silting in the 
Royal Docks is associated with the condi- 
tion of the ‘‘ Mud Reaches,’’ as the water 
used for maintaining the impounded water 
level in the Docks is pumped directly from 
Gallions Reach and frequently contains a 
high proportion of solids in suspension. The 
resultant dock dredging, which is necessary 
mainly in the vicinity of the impounding 
station, amounts to about 380,000 cu. yards 
per annum. The many other subjects sche- 
duled for future study in the model range 
from a determination of the optimum align- 
ment of the shipping channel to such 
localised matters as the silting at certain 
dock entrances. 

A separate investigation by the Water 
Pollution Research Laboratory into pollu- 
tion and other conditions in the estuary has 
been initiated by the Port of London Autho- 
rity with the help of the London County 
Council. The Authority has built a labora- 
tory at Tilbury for this investigation, and 
provides a 72-ft. motor launch for taking 
observations on the river. To assist this 
investigation, experiments may be made at 
some time in the Thames Model to determine 
such matters as the periods of retention in 
the river of liquids discharged at various 
places and states of the tide, e.g., of sewage 
from the L.C.C. Northern and Southern 
outfalls. 


Prototype Data. 

Few rivers in the world are as fully docu- 
mented as the Thames. Though earlier, 
partial surveys are extant, the first compre- 
hensive and reliable survey is that made by 
Commander Frederick Bullock, R.N., be- 
tween 1830 and 1834, which covers the 
estuary from Westminster to the sea. Many 
other surveys were carried out in the latter 
half of the nineteenth century and these are 
available for reference. Since the formation 
of the Port of London Authority in 1909, 
the estuary has been the subject of frequent 
detailed surveys from the tidal limit at 


from surveys carried out over a period of 
nine or ten years. 

Detailed tidal data for many years is 
available from ihe records of the Authority’ s 
automatic recording gauges at Southend, 
lilbury, North Woolwich, Tower Pier and 
Richmond. From these records the curves 
of Mean Spring Tides, Mean Tides and Mean 
Neap Tides at Southend, Tilbury and Lon- 
lon Bridge have been computed for the 
model investigation by the Liverpool Obser- 
vatory and Tidal Institute. On the 2nd 
November, 1948, observations of tidal 
heights at ten-minute intervals were made 
from low water to the succeeding low water 
at Ig stations between Southend and 
Teddington From these observations thx 
cubature of the estuary—including the dis 
charge, mean velocity, width, mean depth 
and area of flow, throughout the tidal cyck 
at each station—has been calculated. 

The Authority’s records of dredging for 
improvement and maintenance, of float and 
current observations, and of all relevant 
structural alterations are, of course, avail- 
able to the model investigation. The upland, 
fresh water flow of the Thames has been 
measured at Teddington for many years by 
the Thames Conservancy, who supply the 
Authority with records of the daily flow, in- 
cluding the quantity abstracted for water 
supply by the Metropolitan Water Board. 

The surveys of the Water Pollution Re 
search Laboratory, referred to previously, 
have provided the model investigation with 
a fund of valuable information on salinities, 
water temperatures, the nature of the bed 
and the concentrations of suspended solids 
throughout the estuary. Furthermore, the 
Water Pollution Research Laboratory and 
the Authority’s Hydrographic Section have 
carried out a number of detailed current 
observations for the model investigation. 
The Pilot Model. 

From a consideration of the problems to 
be investigated it was clear that the seaward 
limit of the Thames Model would have to be 
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Thames Model Investigation —continued 





Upper portion of Thames Model, looking downstream. 
part of the Labyrinth are visible in the foreground. 


placed somewhere between Southend and the 
Authority’s seaward limit near the Great 
Nore Towers. The estuary in this area 
varies in width from 4} to 94 miles, and in 
view of this great width and the complicated 
nature of the tidal streams it appeared 
advisable to construct first a small pilot 
model to determine the optimum location 
and orientation for the tide generator and 
other details which would have to be incor- 
porated in the large model. 

The scale relationships of the Pilot Model 
were as follows : 

Horizontal linear scale 

Vertical linear scale ... 

Width diminution (or 

vertical exaggeration 25 

Time scale 1:273.8 

Velocity scale 1:10.95 

Discharge scale 1:3.943 X Io” 

The model was approximately 8o0-ft. in 
length and was moulded in quartz sand 
(mean diameter 0.17 mm.) and cement 
mortar to the 1830-34 survey of Commander 
Bullock, R.N.; the tides were generated by 
an electronically controlled pneumatic dis- 
placer (described in detail below). The 
model was operated with a mean spring tide, 
repeated without variations, to reduce the 
number of observations necessary.  [resh 
water was used in the model, and through- 
out the experiments the upland flow over 
Teddington Weir was arranged to represent 
the mean daily flcw. The upland flows of 
such small tributaries as the Lea, Roding 
and Darent were not represented. The limits 
of the model are indicated on Fig. 1. 

With the seaward limit near the Great 
Nore Towers, observations were made at the 
points corresponding to Southend, Tilbury 
and London Bridge, of tidal range, high and 


1:3000 
1:120 





THE Dock AND HARBOUR AUTHORITY 





London Bridge, Tower Bridge, and 


low water levels, tide curves and time diffe- 
rences. Measurements of the velocity and 
direction of the currents, at the surface and 
at mid-depth, were made at a number of 
stations off Southend, where modern proto- 
type data were availabie tor comparison, 
and also at many other points up the 
estuary. The downstream end of the model 
was then reconstructed so that the seaward 
limit was on a line running N 12}° E, 
passing 600-ft. east of Southend pierhead, 
and a new tide generator was suitably 
placed in relation to it. The previous series 
of observations was then repeated. 
Although a reliable comparison of the 
observations from both experiments with the 
protoype in 1930-34 was difficult, on account 
of the scarcity of contemporary tidal data, 
it was considered that similitude was satis- 
factory in so far as it could be determined, 
and that the flow in the mode] followed sub- 
stantially the same pattern as in nature. The 
‘nformation obtained from the model about 
the tides and currents in the estuary in 
7830-34, before any improvements had been 
made, is expected to be of value later in the 
investigation. A comparison of the obser- 
vations from the two experiments made it 
clear that with the seaward limit near South- 
end the tides and currents were reproduced 
quite as well, if not slightly better, than they 
were with the limit at the Great Nore 
Towers. It was therefore concluded that the 
seaward limit of the large Thames Model 
could safely be placed on the same line near 
Southend (see Fig. 1). From a practical 
point of view this had two main advantages: 
it meant that the large tidal basin of the 


River Medway, which was in itself of no = 


interest to the investigation, was excluded 
from the model; and that the horizontal scale 
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of the model, limited as usual by the «vail- 
able floor space, could be much larger than 
would have been possible with the limit at 
the Great Nore Towers. 

Although most of the experimental work 
is now concentrated on the Thames Model. 
the Pilot Model is still in operation, being 
used mainly for testing theories and {ech- 
niques before applying them to the large 
ynodel. In the future some experiments in 
the Thames Model will probably be dupli- 
cated in the Pilot Model; and at a later date 
it may be used for investigating some minor 
problems in those parts of the outer estuary 
which are not included in the Thames Model. 


Design of Model. 


The scale relationships of the Thame; 
Model are at present as follows: 

Horizontal linear scale 1:600 

Vertical linear scale ... 1:60 

Width diminution (or 

vertical exaggeration) 10 

Time scale 1:77.46 

Velocity scale EV.9% 

Discharge scale 1:2.789 x 10° 
Choice of Scales. 

The horizontal scale of the model, and 
‘consequently the discharge, were made as 
large as practicable, so the horizontal scale 
was fixed by the size of the transit shed and 
the extent of the estuary to be reproduced. 
The vertical scale and hence the width 
diminution were selected from experience. 
From these two linear scales the other scale 
ratios are derived in the usual way. 


Bed Material. 

For the preliminary work it was decided 
to mould tne bed of the model in a quartz 
sand which would ripple under the current 
velocities expected in the model. It had been 
hoped that this sand would be obtained from 
the outer Thames Estuary, as suitable sands 
had been located at the Nore Sand and at 
the Leigh Middle. Unfortunately the grab 
dredger made available for this purpose had 
been designed for grabbing clay and mud, 
and proved unsuitable for lifting sand. A 
natural pit sand suitable for the model was 
eventually found at Wrotham in Kent; this 
sand, normally used for foundry work, is 
clean and has a mean diameter of 0.22 mm. 
Only a very small fraction passes a 200 B.S 
sieve. It has provided a satisfactory bed for 
proving the model, as was intended, but in 
the future different types of bed will prob- 
ably be used for different experiments. 
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Fig. 2. Diagrammatic Cross-section of Pneu- 
matic Displacer for generating tides. 
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Tide Generator and Electronic Control. 


In both the Thames Model and the Pilot 
Model the tides are generated by means of a 
pneumatic displacer a method invented 
and developed by the Hydraulics Research 
Organisation, D.S.I.R. In principle the dis- 
placer (see Fig. 2) consists of an inverted 
box placed across the seaward end of the 
model, and open only below lowest low 
water level on the side facing upstream. A 
constant-speed exhauster fan, attached to the 
top of the displacer by suitable ducting, 
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Fig. 3. Typical Cross-section of Thames Model 
creates a reduced air pressure above the 
water in the displacer, draws up water from 
the model and thereby causes the water 
level in the model to fall. A butterfly valve 
in a pipe connecting the displacer to the 
atmosphere, by controlling the inflow of air, 
provides a means of varying the reduced air 
pressure and, consequently, of varying the 
height to which the water is drawn in the 
displacer and lowered or raised in the model. 
{he volume between the highest and lowest 
water levels in the displacer is equal to the 
tidal volume passing the seaward limit of the 
model. The generation of any cycle of tides 
is then dependent merely on controlling the 








angular opening of the butterfly valve. 
The electronic controls of the two models 
were designed, constructed and supplied to 
the Authority by the Hydraulics Research 
Organisation, D.S.I.R. They are the same in 
principle, though differing slightly in detail. 
The cycle of tida] heights to be reproduced 
is drawn in the form of a boundary between 
a black area and a white area on a strip of 
paper and wound on a rotating drum which 
is driven, through a variable-speed gear box, 
by a synchronous motor. The _ vertical 
(height) scale of the chart is the same as the 
vertical scale of the model, and the hori- 
zontal (time) scale is dependent on the time 
scale of the model and the speed of rotation 
of the drum. A small strip of the chart is 
brilliantly illuminated, and light reflected 
from it is received on a photo-electric cell. 
The source of illumination and the photo- 
cell are both mounted on a float at the 
seaward end of the model, and their vertical 
position in relation to the chart therefore 
depends on the water level (i.e. the state of 
the tide) in the model. The vertical posi- 
ton of the drum and chart is so fixed that if 
at any instant the state of the tide in the 
model and on the illuminated strip of the 
chart is the same, the strip of chart scanned 
by the photocell is half black and half white. 
The output of the photocell under these con-- 
ditions is exactly balanced by the output of 
hnother photocell which receives a constant 
illumination. If, then, at any instant the 
water level is either too high or too low, the 
cutouts of the photocells become unbalanced 
and the resultant error signal is used, after 
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Thames Model In vestigation —continued 


ampiification, to operate a split-field motor 
which, by means of a cam, increases or de- 
creases the angular opening of the butterfly 
valve, thus altering the reduced air pressure 
in the displacer and correcting the water 
level in the model. As the chart rotates on 
the drum this correction is applied continu- 
ously and the rise and fall of the tide is 
accurately simulated. Any cycle of tides, 
real or imaginary, can be reproduced by this 
method. 


Construction of Model. 


The length of the model is about 350-ft. 
and the greatest width is 44-ft; measured 
along the river channel, and including the 
labyrinth at the upstream end, the length of 
the waterway is about 546-ft. The model is 
built directly on the existing unreinforced 
concrete floor of the transit shed. The outer 
walls consist of five courses of g-in. brick- 
work on concrete footings, carrying a 
levelled, precast concrete coping. A 2-in. x 
2-in. teak rail is fixed along the inner edge 
of the top of the coping (see Fig. 3) to sup- 
port straight edges and instruments; on this 
rail the locations of the cross-sections used 
for moulding the model are marked and 
numbered. Expansion joints are placed in 
the wail at about 50-ft. centres, and the tank 
formed by the walls and floor is made water- 
proof by three coats of a cold bitumastic 
solution. 

The g-in. walls follow the outline of the 
estuary only approximately; to give access 
to the model, 43-in. brick walls were erected 
in the model tank at various points, the 
spaces between them and the outer walls 
being filled with clean shingle to provide 
places for the experimenters to stand. A 5- 
cwt. transporter, consisting of a travelling 
gantry suspended from the roof trusses and 
carrying a cage which travels along the 









gantry, has been ordered to provide access 
to the wider parts of the model. 


The pneumatic dispiacer tor generating 
the tides is a monolithic reinforced concrete 
structure 4o-ft. 4-in. x 12-tt. 4-in. x 7-ft. 
in height. [he maximum rate ot loading on 
the top slab due to the reduced air pressure 
is calculated to be 271 Ibs. per sq. ft., and 
a beam, carried on three columns inside the 
displacer, supports the top slab at the 
:niddie of its shorter span. The thicknesses 
oi the top slab and the walls are 5}-in. and 
6-in. respectively. The foundation raft is 
heavily reinforced to ensure an even load 
distribution on the floor, the pressure not 
being allowed to exceed 0.25 tons per sq. ft. 
Access to the interior of the displacer for 
cleaning is possible through a manhole in 
the top slab, and a timber platform, bridg 
ing the model, is carried across the front 
wall on reinforced concrete cantilevers. The 
reduced air pressure in the displacer is 
created by a 20-in., 4-stage turbo-exhauster 
driven by a 20 h.p., 3-phase induction 
motor. The displacer and the exhauster are 
connected by 7-in. diameter circular steel 
ducting. 

The method used in moulding was, first, 
to fill the model with ordinary soft building 
sand, well tamped and saturated with water, 
to a level about 4-in. below the final bed 
level of the estuary; then to mould the 
banks, where they were steeper than about 
35, in cement mortar; and finally to mould 
the actual bed in the special Wrotham sand. 
The sand was moulded to the correct levels 
by means of universal templates, specially 
developed for this model to obviate the need 
for an individual cardboard template at each 
cross-section. Each universal template con- 
sists of a series of pointed brass rods, of 
known lengths, supported in brass carriers 
on a straight edge. By means of a scale 





Upper portion of Thames Model, looking upstream. 





379 


attached to the straight edge, the carriers 
can be placed at known distances from either 
bank ot the estuary, and the points of the 
brass rods can then be set at the bed levels 
indicated on the chart at those distances 
from one or other bank. The bed levels 
actually used were those of the contours 
shown on the Authority’s most recent charts 
41939-1950), which are at fathom intervals, 
and the points were set at the correct levels 
by means of a cathetometer. The template 
for an average cross-section of the estuary 


could be set up in rather less than ten 
minutes. 
The cross-sections used for moulding 


(and, subsequently, for surveying) are in 
the same positions in the two modeis. There 


a 
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Thames Model Investigation—continued 


Operation of Model. 

The first months of work on the completed 
model were occupied in adjustments and 
what is known as ‘‘proving the model,’’ and 
this phase of the investigation is now nearly 
complete. After testing and adjusting the 
tide generator until the prototype tide curve 
drawn on the chart was satisfactorily repro- 
duced at Southend, tide curves were 
observed upstream at Tilbury and London 
Bridge. The rate of progress of high and 
low water up the estuary was timed, and, 
where comparative prototype data were 
available, current velocities and directions 
were observed throughout the tidal cycle. 
These observations have been made for 
Mean Spring Tides and for Mean Tides and, 


! 


Seaward End of Thames Model, with Tide Generator in background. 


are altogether 158 sections in the Thames 
Model, spaced at approximately 2-ft. 6-in. 
centres, equivalent to 1,500-ft. in the proto- 
type. Special templates were, of course, 
necessary for constructing such features as 
the Tidal Basin at Tilbury, for the various 
creeks and tributaries, and for the labyrinth 
which accommodates the tidal flow between 
jWestminster Bridge (the upper moulded 
limit) and Teddington Weir (the tidal limit). 
The labyrinth is a winding channel of 
approximately semi-elliptical cross-section, 
gynoulded in cement mortar 

While the model is being operated with 
fresh water only, as it is at present, the up- 
land fresh water flow of the Thames at 
Teddington Weir, and of such tributaries as 
the Lea, Roding and Darent, is reproduced 
by pumping water from the seaward end of 
the model up to a constant head tank whence 
it is distributed to the required input points. 
The flows are measured by calibrated orifices 
xr V-notches. 

The time from starting construction to 
operating the first tides in the model was 
eight months. 


in both cases, with an average fresh water 
upland flow equivalent to 1,357 million 
gallons per day (2,518 cusecs) at Tedding- 
ton Weir. At this early stage of the investi- 
gation it is not intended to publish any 
results, but it can be said that the correspon- 
dence between these observaticns and the 
prototype data is highly satisfactory. 

After 180 Mean Spring Tides had been 
run, a survey of 30 selected cross-sections 
of the model was made to discover what, if 
any, changes had occurred in the bed. Over 
the greater length of the model there had 
been no significant change, but in certain 
areas a small amount of scour or accretion 
had occurred. At one point off Broadness, 
where the velocities are high, excessive and 
unnatural scour of the sand bed had 
occurred; this scour was made good with 
clean gravel which has not subsequently 
been disturbed. 

Contraflow in the outer estuary can be 
observed in the. model; that is to say, at low 
water off Southend the beginning of the flood 
currents sets in along the Kent and Essex 
shorelines while the last of the ebb current 
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Instrumentation. 

Water levels and bed levels can be 
observed with a hook or point gauge, read- 
ing directly on a vernier scale to 0.01 inch, 
or indirectly by means of a cathetometer 
with a scale attached to the gauge. Th: 
latter method is preferred. ide curves 
are observed by means of a gauge similar in 
principle to certain full-scale gauges (se 
ig. 4). A spherical float rises and falls 
with the tide in a partially submerged tuk 
at the bottom of which is a hole large enough 
to permit the free rise and fall of the tid 
but small enough to damp out any random 
wave effects. The float carries a light balsa 
wood scale which is read by means of a 
cathetometer. With this simple device tidal 
heights can be accurately measured to th 
equivalent of o.1 ft. in the prototype. The 
spring range in the model is about 4-in., 
equivalent to 20-ft. in nature, and the period 
from H.W. to H.W. of 12 hours 25 minutes 
is reproduced in 9.60 minutes in the model. 
By reading the gauge at five-second inter- 
vals, about I15 points on the tidal cycle can 
be recorded. An electrically operated auto- 
matic tide recorder is also used. In this 
the varying resistance between two partially 
submerged, vertical wires as the tide rises 
and falls is recorded on a recording milli- 
ammeter. 

Sub-surface qurrent velocities and direc- 
tions are measured with a meter which con- 
sists essentially of a phosphor-bronze sphere 
freely suspended on a nylon filament from a 
transparent plate above the water. When 
the sphere is immersed in flowing water, its 
deflection from the _ vertical position, 
observed on a scale through a telescope, can 
be used as a measure of the current velocity. 
The direction of the current is shown by the 
direction in which the sphere is deflected. 
The instrument was calibrated by observing 
the deflections of the sphere under the in- 
fluence of currents of known velocity in a 
flume; these observations were repeated with 
the sphere immersed at different depths, and 
curves were then plotted from which velo- 
cities can be read when the deflections and 
depths of immersion are known. 

Surface currents are observed by timing 
the passage of floats over known distances, 
and also by photographing the tracks of con- 
fetti and illuminated floats. 


FUTURE PROGRAMME 

It would be unwise at this stage, while 
the model is still being proved, to attempt 
to describe how the problems will be 
approached, least of all how they will b 
solved, but some indication of the kind of 
work which is proposed can be outlined. 

In connection with the silting in Tilbury 
Basin, detailed surveys are being made of 
the surface and sub-surface currents in the 
model in the vicinity of the Basin, at all 
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Thames Model Investigation—continued 


btages of the tide and with various upland, 
fresh water flows. These measurements will 
be compared with similar observations in 
the prototype; any adjustments that may be 
needed to ensure similitude in the model 
will then be made, and further corroborative 
model observations taken. Material of low 
specific gravity will then be injected into the 
model to demonstrate the behaviour of silt 
and suspended material in the prototype, 
after which various proposals for improving 
conditions in the Basin will be studied. 

The problem of siltation in the ‘‘ Mud 
Reaches ’’’ presents greater difficulties, 
affecting as it does the regime of the entire 
estuary. The nature of the observations will 
be similar to those described for Tilbury 
Basin, and the effects of different upland 
discharges, corresponding to actual summer 
and winter conditions, will require close 
study, as it is known that the siltation in 
these reaches is closely related to the fresh 
water flow, small though this is in compari- 
son with the tidal discharge. Other factors 
which may affect siltation in the area are 
the discharge by the L.C.C. of up to 400 
million gallons per day of partially treated 
sewage into Barking Reach, and the pro- 
gressive rise in the temperature of the river 
water due to the discharge of heated water 
from power stations. The problem of the 
origin of the silt is already receiving atten- 
tion. 

Silting in the Royal Docks wouid auto- 
matically decrease if it were found possible 
to improve the condition of the ‘‘ Mud 
Reaches,’’ as the water used for maintain- 
ing the impounded water level in the docks 
is pumped directly from Gallions Reach. 


Ports Efliciency Committee 


New Body to Expedite Shipping 
Purn-round 


Early last month, the turn-round of ship- 
ping at ports in the United Kingdom was 
discussed in the House of Lords. The de- 
bate was opened by Lord Winster who 
called attention to the situation in the docks 
in relation to slow turn-round which, he 
said, had many contributory causes, among 
them being a shortage of deep-water berths, 
drydocks, lighters, rolling stock, and road 
transport. 

Viscount Waverley, chairman of the Port 
of London Authority, stressed the need for 
the co-ordination of the movement of goods 
by road, rail and barge, and pointed out 
that the solution of this problem did not 
wholly rest with the port authorities. He 
went on to say that there is ‘‘ no better 
worker than the British Docker when he is 
at work ’’ but that time was undoubtedly 
lost through restrictive practices. He 
thought that more could be done in the 
sphere of human relationships than by 
physical re-organisation. 

Lord Ammon, himself a former chairman 
of the National Dock Labour Board, said 
the difficulties and disruptions at the docks 
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Under the existing conditions, however, it 
may be possible to reduce silting in the docks 
by modifying the pump intakes to ensure 
that the least-silt-bearing water is used for 
impounding, and by localising the area of 


could be dealt with by firm action against 
the responsible element. There should be 
some re-organisation, and the National Dock 
Labour Board should be given greater 
power. 

Lord Leathers, Minister for the Co-ordina- 
tion of Transport, Fuel and Power, replying 
to the points raised, said that, since the war, 
the whole pattern of trade had changed. 
Coal, which previously formed a large part 
of the country’s exports, was now only a 
trickle and some ports which catered for 
coal exports were not suited for large ex- 
ports of other goods, so that the vast increase 
in exports today had to be shipped at a 
limited number of major ports. The aver- 
age size of ships had increased and they 
were more fully loaded, so that more time 
was spent in port. It arose from these facts 
that a great increase in export cargo had to 
be handled at London and Liverpool. 

Turning to labour relations, Lord Leathers 
pointed out that the total number of dockers 
now on the role of the National Dock Labour 
Board was just over 80,000, compared with 
136,000 before the war. He said this was 
a substantial economy in labour, and the 
difficulties they were experiencing could not 
be traced to labour alone. The main point 
of difficulty in the Dock Labour Scheme was 
in the administration of discipline, and the 
Minister of Labour was having discussions 
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deposition in the docks to facilitate such 
dredging as remained necessary. Such pro- 
jects would be designed after an intensive 
study of the area in the model, and aiter 
testing in it amy proposed structures. 

in considering the work to be done with 
the model, it is important to emphasise the 
fact that hydraulic models do not provide 
direct quantitative answers to the complex 
problems of siltation. It was once thought— 
and the opinion still seems to be widespread 
—that if a tidal model were to be moulded 
in suitable material to a survey of a certain 
date and run for a number of model 
‘* years,’’ the model would then show on in- 
spection the conditions to be expected in the 
prototype after the eqivalent number of 
actual years. In fact, the conditions in 
the prototype and model are too complex, 
and some aspects of the relationship between 
the two are still too indeterminate, for a 
mode! to reproduce the quantitative changes 
which will occur in nature. A well-designed 
model will provide accurate information 
about the tides and the general fiow pattern 
in an estuary or tidal river, but in the pre- 
sent state of knowledge of loose-boundary 
hvdraulics, the experience of the engineer 
and the skill of the experimenter are essen- 
tial for the successful planning of the 
experiments and for the interpretation of the 
results in relation to the behaviour of the 
prototype. Basic research into the laws 
governing the behaviour and transport of 
solid grains in water is now being carried out 
by the Hydraulics Research Station of 
D.S.1.R., the results of which will, it is anti- 
cipated, go far to establish this type of 
ad hoc work on a firm mathematical basis. 


. 


with each side of the industry to see 
whether a practical and acceptable alter- 
native to the proposal for dealing with dis- 
ciplinary cases made by the Leggett 
Committee could be found. The success- 
ful settlement of this point was vital to the 
smooth working of the Scheme. 

{In conclusion, Lord Leathers said that 
the Government felt that the problem needed 
the close and expert attention of a small 
high-powered body, which will act as a link 
between all the numerous interests con- 
cerned, and had decided to set up a Ports 
Efficiency Committee. The terms of refer- 
ence would be “ to investigate the working 
of the ports of the United Kingdom, and in 
particular, the ports of London and Liver- 
pool, and to secure the co-operation of all 
the interests concerned, including shipping 
and inland transport authorities, in ensuring 
a quicker flow from time to time.”’ 

Some days later Lord Leathers announced 
that the membership of the Committee was 
as follows: Lord Llewellin, Chairman; Sir 
Ernest Murrant, Chairman, Furness With, 
and Co.; Mr. Frank Pope, Member of the 
British Transport Commission ; Sir Douglas 
Ritchie, Vice-chairman, Port of London 
Authority; Major Roland Thornton, Deput) 
Chairman, Mersey Docks and Harbou: 
Board; Mr. Tom Yates, General Secretary 
National Union of Seamen. 
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Discharging and Storing of Timber from Ships 


British and American Methods Compared 


E ARE INDEBTED to Mr. Percy M. Combes of East- 

leigh for permission to reproduce the following extracts 

from a report which he has compiled for O.E.E.C. 

(Organization for European Economic Co-operation) 
following his recent study of the methods employed in the dis- 
charging and storing of timber from ships in the Eastern States 
of the U.S.A. Mr. Combes concludes his survey with a general 
comparison between British and American methods, and examines 
the possibility of some of those described in his report being 
adopted in the United Kingdom. 


Standardisation. 

Perhaps the greatest advantage the American retailer has is the 
general standardisation of sizes and grades of all softwood timber. 
Almost all domestic timber from the saw mills is planed four sides 
to exact dimensions, and a large proportion is kiln dried before 
leaving the production mill. The vast preponderance (probably 
80 to go per cent.) of the standardised sizes for domestic use is in 
I-in. and 2-in. nominal thickness with widths of 4, 6, 8, 10 and 12 
inches and lengths of 8, 10, 12, 14, 16, 18, 20, 22 and 24 feet. 
Only a small proportion of 1}-in., 14-in., 24-in., 3-in. and 4-in. 
thicknesses are stocked, but these are also in the above widths 
and lengths. Both the architect and consumer has become accus- 
tomed to this limited specification in the various grades and has 
to pay much higher prices for any variation. 

Grading to quality of all species is carried out at the production 
saw mills, and the retailer does not as a rule carry a comprehensive 
stock of various grades for his ordinary day to day business. 

Large quantities of constructional lumber of the lower grades 
come from the North West States, California, Canada, and to a 
lesser degree from New England and Eastern Canada by ocean- 
going ships which are discharged at New York, Port Newark, 
Philadelphia, Baltimore, Boston, Ports on the Hudson River, and 
other smaller ports on the Eastern Seaboard. 


Distribution of Lumber arriving by Ship. 

Large and small cargoes are constantly arriving at various ports 
and the larger are carried in ships of the Liberty Class which bring 
from two thousand to three thousand standards or about four 
million to six million board feet nett measure. These usually come 
from the Western Seaboard States and Canada. The smaller 
cargoes are usually from Eastern Canada and occasionally from 
the Gulf of Mexico. 

Apart from the very large producing units who maintain their 
own distributing yards in the East and consign and handle their 
own products cargoes are usually made up of mixed parcels to 
various wholesalers who have bought on C.I.F. terms, and a 
cargo would perhaps be received by several owners. It would 
possibly be loaded at two or three or more mills on the West 
Coast or Canada. 

The receivers arrange for the cargo to be consigned to a Dock 
Terminal Company which is responsible for receiving from the 
ship’s side, and for the storage and delivery as instructed by the 
receiver. Dock Terminal Companies are invariably run by pri- 
vate enterprise, and although the district of New York has a Port 
Authority which appears to be similar to those in the U.K. it does 
not employ labour direct but appoints Dock Terminal Agents to 
carry out the receiving of timber. 

The cargoes are discharged on to quay or to lighter under the 
supervision of private stevedore firms who appear to make a piece 
work contract with the shipowners at so much per 1,000 b.f.m. 
The stevedores employ gangs of dockers at time labour rates 
agreed with the Trade Unions, and the ship is worked at the maxi- 
mum speed possible, quite often twenty-four hours per day with 
two gangs each working 12 hour periods. 

The ship owners; under their Charter Party are responsible for 
discharging their cargo over the ship’s side to either quay or lighter 





in suitable sling loads that can be moved mechanically by straddle 
carrier without further man handling. In consequence the men 
working in the holds of the ship have to make up suitable sling 
loads in drafts of about four feet wide and four or five feet high 
(or in two drafts to make up this dimension) it being the most 
suitable size for the straddle carriers, a draft usually contains 
about 2,500 f.b.m. The lumber is usually level ended in the ship 
and strips four feet in length are inserted about every fifth or 
sixth tier, e.g. a sling load or draft of 2-in. x 6-in. would be eight 
pieces wide and thirty pieces high (or in the case of long lengths 
fifteen pieces high), with five or six sets of strips to hold it to- 
gether as an oblong package. Strips are provided free of charge 
by the Dock Terminal Company. When the draft is assembled 
in the hold it is lifted on twin slings (so that it is always level) by 
the ship’s derricks which lift 5 tons, then placed on two pieces 
of 4-in. x 6-in. four feet in length at the ship’s side on the quay, 
and the slings are released by two men employed by the steve- 
dores. The responsibility of the ship owners is then finished and 
the Dock Terminal Company takes over and they are responsible 
for moving the timber as fast as the ship can discharge. The ship 
owners usually compensate the Dock Terminal Company for over- 
time worked by the employees of the latter and for waiting time 
caused by delays on the ship after commencing discharge. 

The average rate of discharge seems to be about 20,000 b.f.m 
(10 Standards) per hour per hatch. Several ships were observed 
who maintained and improved on this rate throughout their work- 
ing hours. Main hatches in some cases discharged over 40,000 
f.b.m. (20 Standards) in an hour’s working. 

When goods are delivered to lighters the same methods apply. 
Goods are stowed in their respective Bills of Lading. Lighters, 
which are not extensively used for timber, are floating platforms 
with no holds and consequently are quickly and easily loaded and 
unloaded by crane, each draft of timber being separated by cross 
pieces for ease in attaching crane slings. 

This quick discharge, for a ship is rarely in port for this pur- 
pose for more than three or four days, is greatly facilitated by the 
standardised measurements of the American Lumber Trade and 
by the methods of purchase by the receivers. The wholesalers 
usually buy dimensioned stock. Bills of Lading of all one width 
and in many cases of only one length are common practice. These 
enable quick and easy storage of the ship with little inter-locking 
of lengths and much labour is saved in both loading and the 
breaking down of the cargo. It is estimated that at least 50 per 
cent. of lumber shipped is loaded in special lengths and widths and 
the sawmills make a practice of converting a preponderance of the 
lengths most in demand in the various sizes. From information 
received from the stevedores it appears that B/L’s of random 
lengths take about 20 per cent. to 30 per cent. longer time to dis- 
charge than those of special lengths, an instance of a cargo of 
2,500 standards recently unloaded taking four days to discharge 
or 76 working hours instead of the usual three davs or 75 working 
hours. 

This compares very favourably with discharging in the U.K. 
where a ship of this size often spends three weeks in port during 
discharge. 

Labour Employed in Discharge. 

Generally speaking, it appears that a larger number of men are 
employed in board ship than in the U.K. it being considered that 
as the operation inevitably requires hand labour the maximum for 
efficiency should be employed. 

The agreed number with the Trade Unions is that there should 
be a minimum of fifteen and in some ports sixteen men per hatch 
in the Liberty ships (which have five holds) made up as follows: 

8 men breaking stowage and making up drafts. 
2 men ashore or on barges taking off slings and tidying drafts 
I or 2 men on relief for various duties. 
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The Discharging and Storing of Timber from Ships—continued 











Photo courtesy Timber Development Asscciaticn 


Stacking Wood by Heavy Fork-Lift Truck. 


I man on signal duty on deck. 
2 men on ships’ winches. 
I man as foreman or ganger. 

The ships observed were worked continuously in two periods of 
twelve hours each. The standard hours are from 8 a.m. to 5 p.m. 
No piece work is permitted by the Unions, the rate of pay being 
two dollars per hour with all overtime at three dollar per hour 
(time and a half). Meal times in the twenty-four hours are noon 
to I p.m., 6 p.m. to 7 p.m., midnight to I a.m., and 6 a.m. to 
8 a.m., these are not paid, giving 19 hours working time per day. 
There are no breaks between meals, and the relief men are used 
to keep the full gang working instead of all the the gang breaking 
off for coffee, etc. Small extras are paid to the winchman and 
foreman of each gang. Workers are not on pay rolls until they are 
informed they can commence work, but once they are so informed 
a minimum of four hours pay is due. There appears to be little 
if any unemployment amongst dockers, and the gangs keep to- 
gether for particular types of work. Sufficient are usually avail- 
able at forty-eight hours’ notice to work ships immediately on 
arrival. 

The employers contribute three per cent. on wages, for welfare 
funds, this being allocated to a Trust which is responsible for social 
welfare such as the purchase of group life insurance, accidental 
death insurance, group sickness and accident insurance, and group 
hospital and surgical insurance. 

The Unions, which were interviewed, are powerful and retain 
a strong hold on their workers. They encourage them to give high 
output for their high wages and there appears to be no restrictive 
practices to prevent the maximum efficiency of work. 

Working under the conditions described the workers would each 
earn about 25 dollars per day or 75 dollars about £27 ros. for the 
three days. The average direct labour costs per standard for 
discharging would appear to be about 17s. 6d. for the normal 
dimensioned stock cargo and about 22s. for cargoes of random 
lengths, nett measurement. 

To this must be added the overtime to be paid to the Dock 
Terminal Employees also the charges for the stevedores for super- 
vision, etc. The opinion was formed that the cost to the ship 
owners for discharging cargo in the approved methods to quay 
side or lighter was approximately just over 2 dollars per 1,000 
board feet or 30s. per standard. This may seem high by U.K. 


standard, but it must be remembered that the ship is in dock oniy 
a portion of the time usual in U.K. ports. 

The dockers appeared to work extremely well, and displayed 
great originality of thought and initiative in labour-saving ideas. 
They are quick to improvise any apparatus suitable for the par- 
ticular job, and have few set ideas. The output per man-hour 
(bearing in mind the extra services rendered, in that the timber 
is delivered to quay ready for immediate piling), seems much 
greater than the average in the U.K. or Europe, though, in fair- 
ness, it must be said this is enhanced by the cargoes being mostly 
of dimensioned stock with many separate length and width parcels, 
etc. The men working inboard ship do not appear to be working 
any harder than their British counterparts, but the work goes 
more smoothly and appears to be much more closely supervised, 
and the organisation is definitely superior. 


Operations in Dock Terminal Yards. 


The lumber is taken direct from ship’s side on straddle carriers 
to the piling yard or to loading places for immediate delivery by 
road transport to consumers or retailers’ yards. Probably one- 
third to one-half of most cargoes is loaded direct to lorries. 

Up to distances of about 500 yards from the ship’s side, it is 
estimated one straddle carrier per hatch will deal with the maxi- 
mum possible discharge. In one instance the piling yard was 
about 1,000 yards from the ship and the loading place for lorries 
about 400 yards, here seven straddle carriers were employed for 
five hatches. 

The carriers on arrival at the piling yard release their loads 
without waiting, and the sets are immediately piled to size and 
length without sorting to the height of four or five sets, about six- 
teen to twenty feet. Piling is carried out by fork lift trucks (which 
the Americans often call chisel trucks) and by mobile cranes, and 
each set or draft of timber is separated by two cross pieces of about 
3-in. x 4-in. to enable withdrawal or insertion of the forks (or 
chisels) of the truck, or for ease in attaching or detaching slings 
when cranes are used. Sufficient cranes or fork lift trucks are 
available to handle the cargo without any waiting. A crane crew 
consists of three men, but only two men are necessary with a fork 
lift when piling. 

It was estimated that only about fiftten employees were neces- 
sary (apart from those engaged in tallying and supervision) to 
handle the entire cargo that had been discharged by the eighty 
men inboard. 

The operators of the mechanical appliances are highly skilled 
in the most useful application of their machine . We were informed 
that two or three really skilled men with a large fork lift of 6 tons 
capacity could pile about 200,000 board feet to 300,000 board feet 
(about roo standards to 150 standards) per eight hour day. 

Rates of delivery from stock piles under cover and in the open 
in some cases were about 2,000 to 4,000 standards per week from 
some of the Dock Terminal Yards. About 1,000 to 1,200 stand- 
ards are piled per acre of open space. 

A considerable proportion of each cargo is sent direct from the 
ship by road transport to retail yards. From the ship carrier sets 
are taken direct to a loading yard and loaded direct to lorry by 
fork lift or crane. The lorries usually carry about 10,000 to 12,000 
board feet according to length, made up in either three of five sets 
in pyramid form. Considerable care is taken in loading to see that 
the load will slide easily over the rollers on the bed of the lorry, 
so that it can be dumped quickly at its destination. The lorry 
drivers take considerable pains to see they have a properly bal- 
anced load for this purpose. Each individual throughout the 
entire handling from ship to customer seems thoroughly conscious 
of the need for speedy handling with a minimum of manual work, 
and those observed were highly skilled and neat in their work. 

The Dock Terminal Company’s management organise each ship 
so that all the operations are carried out in unison, and endeavour 
to arrange that the piling or delivery to road transport is completed 
within a day or so of the final discharge of the ship so that they 
can get on with their ordinary business of delivery from pile. 

Contrary to general belief, both straddle trucks and fork lifts 
can work on any reasonably hard surface, and it is not necessary 
to have large concreted or asphalted yards. They can negotiate 
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comparatively rough surfaces. Fork lifts were observed loading 
twelve pieces of I2-in. x I2-1n. varying trom 16-ft. to 40-ft. over 
roads with ruts three to five inches deep. 

In some states of the U.S.A. straddie carriers are permitted to 
be used as road vehicles and deliver timber to consumers up to ten 
mile radius. 

Complete records of stock and its various storage places are 
carefully kept for the various owners. There is, however, often 
considerable variance between the figures of the ships’ B/L and 
those received in the retailer’s yard, and shortages are quite usual. 
This was freely admitted by both wholesalers and retailers, but 
the insurance companies take the liability for these discrepancies 
if they are proved, and the premiums appear to be covered in the 
C.1.F. contract. Premium rates are high, but it appears both 
wholesalers and retailers set more importance on speed and cheap- 
ness of delivery and the higher premium is allowed for in the 
selling price of the goods. There appeared to be little, if any, 
tallying ex ship, and any shortage has to be proved by the receiver, 
who swears an affidavit to this effect. 

Dock Terminal Yards in addition to the goods that came from 
the ships, also handle large quantities which arrive in rail cars from 
all parts of America. These are usually higher quality grades of 
lumber and also plywood. Each company appears to have ample 
shed accommodation for such specialities as clears, mouldings, 
sidings, shelvings, floorings, plywood in various grades and sizes. 
Various new methods of piling were observed, but even in the 
sheds which covered large areas, mechanical carriers were used to 
the fullest extent. 


General Comparisons of U.S.A. and U.K. Methods of 
Discharging Lumber Ships and Yard Piling 

It is obvious that a” wholesale adoption by the U.K. of the 
Eastern U.S.A. methods is impossible in the immediate future, and 
indeed the wisdom of doing so would be questioned in many 
quarters. Large scale mechanisation could not be adopted in the 
smaller ports and many private wharves for economic reasons. 
In view, however, of the seeming inadequacy of the ports to deal 
with less than the pre-war import quantities under present con- 
ditions as can be seen from the congestion and delays to shipping 
with the consequent high freights, it seems advisable to consider 
if some of the methods described in this report can be employed 
in the United Kingdom. It is therefore suggested that the follow- 
ing points might be investigated: 


(1) The need for some standardisation of sizes and lengths to be 
applied to the building, shipbuilding, and allied trades. This 
would mean an approach to the Scandinavian and other 
European shippers with a view to their converting their logs 

to the sizes required, and it is suggested this should be done in 

co-operation with other countries who import softwood timber. 

Architects and Government departments, and other large con- 

sumers would have to be consulted. 

The advisability in the general interest of the timber trade 

and consumers of importing larger quantities of special lengths 

and sizes. 

Whether piling by mechanical appliances can be adapted to 

U.K. needs of distribution bearing in mind the different 

weather conditions. 

The possibility of rearranging space in the docks and wharves 

so that timber can be discharged direct from ship either to 

pile or dump by mechanical means so that there is no conges- 
tion at the quays. 

The study of the most suitable form of barge or lighter and the 

further study of it in conjunction with mechanical unloading 

appliances. 

Whether the railways are still a suitable and economic form 

of transport for moving timber from docks and yards. It is 

obvious that this is a question of long term policy if it is to be 
considered. The trucks used at present are too small and of 
unsuitable design for timber. Owing to the haphazard 
methods of loading they carrv little more than 1} standards 
on average. It can be argued that far too much rolling stock 
is employed for a relatively small tonnage involving much 
labour and time, each truck being probably in use at least 
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six days, as compared with one day for a road lorry. There 
are tew places in the-U.K. more than 70 miles trom the major 
ports and it 1s possible that with properly organised mechani- 
cal handling in the docks with suitaply designed road lorries 
a large saving of labour and money would be effected if road 
transport was more extensively used. 

There would appear to be great difficulties in introducing the 
American methods of discharging and piling in Great Britain, and 
it is doubtful whether it is desirable to adopt them in their entirety. 
British and many European importers seem to be at present at 
the mercy of Scandinavian and Russian shippers who convert 
their timber to odd and even lengths and widths so as to get the 
utmost out of the logs available, instead of the American and 
Canadian methods of cutting their logs to the sizes most required 
within their range of standard size. 

Timber is carried to the U.K. in a large number of varying 
sized vessels to large and small ports and probably this is in the 
interest of general national economy. The small ports often with 
private wharves generally handle timber from the smaller ships 
both efficiently and economically with local labour and it must be 
borne in mind that some ports in Finland and Sweden can only 
load small cargoes. 

The ships used are of varying design, some of them being old- 
fashioned with hatches too small to work in the manner described 
in this report. They are tightly stowed with timber with little, 
if any, level ending of pieces, all lengths interlocking which means 
much hand labour of a laborious nature. From conversation with 
stevedores in the U.S.A., this practice used to prevail in America 
and the rate of discharge was about half of what it is now, with 
corresponding congestion on the quays and in the yards, but the 
adoption of mechanisation of handling has meant a tremendous 
acceleration of discharge and deliveries to consumers with lower 
costs and higher wages to the workers who are thereby encouraged 
to co-operate in the installation and use of the appliances. 

















Photo courtesy of H, R. Macmillan & Co.. Vancouver 


Unloading Timber, British Columbia. 
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Owing to the varying climate of the U.K. with its greater rain- 
fall, the piling methods employed in the U.S.A. would need much 
thought and research before being adopted in the U.K. as it is 
possible that deterioration would take place owing to the longer 
time timber is usually stored. 

In view, however, of the present high value of timber it is 
obvious that the U.K. has to pay more attention to storage, and 
it would therefore, appear that a compromise between the two 
methods will come about by necessity. This will probably be 
helped by the improving design of timber carrying ships with very 
large holds which it is hoped will enable quicker discharge to be 
made. 


General Conclusions. 

American discharging and piling methods, could be applied with 
great advantage in the larger ports and receiving yards of the 
U.K. 

This would mean reorganisation of the space available, but one 
can observe in most of the ports and yards considerable areas 
within a short distance of quaysides which could be used for 
methodical piling or dumping of¢timber by mechanised straddle 
carriers and fork lifts. Quays could be then kept clear for suc- 
ceeding vessels whilst a constant flow to receivers could be made 
by lorries loading away from the dumps. 

Our present method of loose slings of random lengths and widths 
slung by crane into railway trucks or to dump on the quayside 














Straddle-Carrier of British Manufacture. 


is both wasteful and slovenly. Our railway trucks are not designed 
for timber use, and rarely carry more than one-and-a-half stand- 
ards. The modern road lorry will carry an average load of three 
to four standards and can be adapted for unloading at its destina- 
tion in very quick time. 

Trade Union restrictive practices can be justly blamed in part 
for the present congestion, but is can be fairly asked if management 
by accepting traditional methods as unalterable is not equally 
culpable. 

Despite the high wages paid for the work in the U.S.A. it 
appears that charges for handling timber cargoes are little, if any, 
higher than in the U.K. even after allowing for the devaluation 
of sterling, and the receiver gets his goods in much quicker time. 
This means that there is a considerable economy in the amount of 
stocks necessary to be stored, a quicker turnover, and increased 
efficiency. 

One is forced to observe by comparison with America that our 
methods of handling timber at the larger ports in this country are 
wasteful and hopelessly out of date and that costs in consequence 
are much too high. 

The effect on freightage costs caused by the present delay and 
congestion is obvious, and if a week could be saved in each dis- 
charge of 2,000 standards (as could be done with efficient organ- 
isation coupled with mechanical handling) then the expenditure 
on application and the re-organisation of space could be recovered 
in a short space of time. 

The problem, is not only the discharging of ships and piling 
timber, but goes back to the conversion of logs by the Scandina- 
vian, Russian and other shippers into too many sizes and lengths 


which in turn encourages the extravagant demands for particul:.: 
and difficult specifications by consumers. The practice of Timber 
Control in buying B/L’s of mixed widths from Canada and 
America cannot escape criticism as being conducive to waste in 
discharging and handling. 

It is suggested that a major effort be made by the Government 
to bring together Dock Authorities, Timber Importers, Labo 
Trade Unions and other interests concerned with a view to endin 
the present costly congestion and delay in delivery. With con 
stantly increasing wage demands and requests of labour for shorte1 
hours and better conditions, the necessity of mechanical handlin; 
will have to be faced sooner or later. The longer the problem is 
left the greater will be the accumulated losses to the country 
through demurrage and loss of time by ships in port when they 
should be at sea. 

Vested interests of Government owned docks and railways and 
the restrictive practices of the Trade Unions should not be allowed 
to delay the progressive lowering of costs and increased efficiency 
that is possible. 


The Lighting of Shipyards 








By J. S. McCULLOCH* 

The paper points out that lighting in shipyards prior to 1939 
lagged behind the progress made in the younger industries, but 
during and since the last war, shipbuilders have realised that good 
artificial lighting can have beneticial results on production, and 
much progress has been made. As very little information on the 
lighting of shipyards has been published previously, the paper 
discusses the requirements for the artificial lighting of shipbuilding 
shops and outside working areas, with particular emphasis on the 
latter, and describes methods by which these requirements have 
been met in some shipyards on the North East Coast. 

The requirements are divided into three headings: (1) Interior 
lighting, (2) Lighting of outside areas and (3) Lighting of building 
berths. 

The sequence of operations in shipbuilding is shown on a chart, 
and a description is given of the type of work carried out in the 
various shops concerned with the preparation of material for the 
building of ships on the berths. The author gives details of typical 
lighting installations for mould lofts, plate preparation shops, 
frame shops and assembly shops. It is stated that supplementary 
lighting is not required in these shops, providing the general light- 
ing installation is well designed and meets certain minimum 
illumination values, except for one or two special conditions such 
as the marking off tables and plate edge planers in plate preparation 
shops and plate benders and straighteners in the assembly shops. 

In addition to workshops, the working area of shipyards con- 
sists of large outside areas, such as outside assembly areas, plate 
and bar racks, building berths and fitting out quays, and if the 
five day working week is imposed on the shipbuilding industry, 
shipyard managements will have to provide artificial lighting for 
these outside working areas of such quantity and quality that work 
can continue as near normally as possible well into the hours of 
darkness during the winter months. 

The author describes the working conditions in these areas and 
exDlains the problems illuminating engineers have to solve in pro- 
viding artificial lighting to meet the shipbuilders requirements. A 
complete scheme of outside lighting for a large shipyard on the 
North East Coast is described in some detail and recommended 
values of illumination for the various areas are given. 

The number of ships a yard can build per annum is limited, in 
normal conditions, bv the length of time the ships occupy the 
building berths and the future of artificial lighting in shipyards 
depends on how illuminating engineers solve the problem of lisht- 
ing the outside working areas. It is clear, in the author’s opinion, 
that outside lighting for working areas is economicallv practicable 
except for the building berths, and for these he describes an 
installation which offers a compromise solution but he admits it 
has limitations. 





*Summary of Paper presented in London at a meeting of the Illuminating 
Engineering Society, on March 11th, 1952. 
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Excerpts from Annual Report for 1951 
Review of Trade Harbours. 

The Report for the year ended 31st December, 1951, of the 
Executive Committee of the Dock and Harbour Authorities’ Asso- 
ciation which was presented at the Annual Meeting of the 
Association, held in London on March 6th last, states that the 
Docks and Inland Waterways Executive did not make any visits to 
ports during the year in pursuance of the function ot keeping 
the trade harbours under review, which has been delegated to 
them by the British Transport Commission under the Transport 
Act, 1947. They did, however, publish the reports made by them 
to the Commission in respect of certain visits made during the 
years 1948 to 1950, to the Firth of Forth, Dundee area, River Tyne 
area, River Wear area, Blyth, Warkworth, Seaham, London, 
Liverpool area, Preston, Manchester, Bristol and Cumberland 
areas. 

In the reports dealing with six places (the Firth of Forth, Wark- 
worth, Seaham, Preston, Bristol and Cumberland areas), the Exe- 
cutive deferred a decision for further consideration. They did not 
consider a scheme to be necessary for Blyth, but in the reports 
relating to the other areas they recommended that schemes should 
be prepared under section 66 of Act. 

The members of the Association concerned were asked for their 
comments on the reports and from the replies received it appeared 
that in a number of cases facts were referred to in the reports, and 
presumably taken into consideration by the Docks and Inland 
Waterways Executive in reaching their conclusions, which were 
not supplied by the port authority concerned and had not been 
discussed with the port authority during the particular visit. Some 
facts were out of date and generally it would appear to the Execu- 
tive Committee that the Docks and Inland Waterways Executive 
had approached the review with certain preconceived ideas relative 
to the constitution and duties of port authorities, the powers of 
such authorities and the limitation of their automony. 

On this last point the Executive appear to take the view that 
the British Transport Commission’s general duty, as set out in 
section 3(1) of the Transport Act, 1947, is capable of fulfilment 
only if port facilities everywhere, and therefore all undertakings 
of the independent trust ports and all companies providing port 
facilities, are made subject to some measure of control by the 
British Transport Commission. 

The Association have always taken the view that on a proper 
construction of the Act such control is not a necessary factor. They 
believe that the inland transport system of the country and local 
port facilities should be so related as to provide a complete system 
of transport from the ship to the ultimate destination of the cargo 
or vice versa from the manufacturer to the ship. The Association 
do not consider that the section contemplates the integration of 
port facilities inter se for the country as a whole. 

The conclusions reached by the D. and I. W. E. in carrying out 
the review functions may result in the abolition, creation or exten- 
sion of undertakings involving possibly many millions of pounds 
in terms of capital spent or issued and the Association believe that 
before recommendations are made. there should ve a most thorough 
investigation and any recommendations should be justified in the 
light of the closest scrutiny from all aneles. The Association 
cannot believe that the information obtained by the Executive 
prior to and during the short visits made by them to ports was 
sufficient to enable them properly to carry out the function of 
review. 

The Executive Committee were uot asked, nor did they consider 
that there was need to comment formally to the D. and I. W. E. 
on the reports, but the Committee are keeping under constant 
review the preparation of schemes under section 66. 


Harbour Schemes. 
(1) Proposed Scheme for the River Tees and the Hartlepools. 


It appears from the foreword to the ‘‘ Reports by the Docks 
and Inland Waterways Executive on Review of Trade Harbours, 
1948-50,’’ that a draft scheme for the River Tees and the Hartle- 
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pools as approved by the British Transport Commission was sub- 
mitted to the Minister of Transport on the 16th February, 1951. 

The draft scheme has not been issued to the port authority or 
to the other interests concerned and the Association have no know- 
ledge of its terms, apart from the statement in the foreword that 
‘‘ In making their recommendations the Executive concluded that 
the efficient and economical management and development of the 
trade harbours of that area would be promoted by unified control 
which would enable the existing facilities to be used to the best 
advantage and development problems to be considered free of the 
complications attendant upon divided ownership.”’ 

The provisional scheme aroused considerable oppositon among 
most of the bodies and organisations interested in port facilities in 
the area and the Association would hope that, in view of the 
opinions expressed, the draft scheme does provide for the setting 
up of a local port authority which enjoys full local autonomy. 

The Executive Committee of the Association desire to reiterate 
their view that, before any scheme is accepted by the Minister, it 
should be submitted for examination at a public local inquiry at 
which the British Transport Commission would be required to 
show cause why the scheme should be made, having regard to the 
paramount considerations of increased efficiency and economy— 
the criteria by which, in the view of the Association, a scheme 
must be judged. 

(ii) Proposed Scheme for the Clyde Area. 

After the consultations which took place in February, 1950, and 
which were referred to in the Annua! Report for 1950, the Docks 
and Inland Waterways Executive issued a provisional scheme for 
the Clyde on March 30th, 1951, with a statement to the effect that 
it embodied their recommendations to the British Transport Com- 
mission as to the form and nature of a scheme which was, in their 
view, best suited to the conditions of the area and that the 
Commission had accepted these recommendations. 

The scheme provides for the creation of a new authority to which 
the undertakings of the Clyde Navigation Trustees, the Clyde Light- 
house Trustees, the Dumbarton Harbour Board, the Port and Har- 
bour of Greenock Trustees, the Harbour Undertaking of the Burgh 
of Paisley and those parts of the harbour undertakings of the British 
Transport Commission the activities of which consist wholly or 
mainly of the improvement, maintenance, management, regulation, 
marking or lighting of Bowling Harbour and Frisky Wharf. 

Although referred to by the D. and I. W. E. as a ‘‘ Local Auto- 
nomous Body,’’ and by Lord Hurcomb in the foreword to the 
‘““ Reports by the Docks and Inland Waterways Executive on the 
Review of Trade Harbours, 1948-50,’’ as ‘‘ an independent Harbour 
Board,’’ the Board of the proposed authority would consist of a 
Chairman and 14 ordinary members, all of whom would be 
appointed by the British Transport Commission. Moreover, the 
new authority would be subject to financial control by the British 
Transport Commission. 

The provisional scheme has aroused considerable opposition on 
the Clyde and the Clyde Navigation Trustees and other interested 
bodies have submitted objections to the Docks and Inland Water- 
ways Executive. 


(iii) Proposed Scheme for Aberdeen. 


On October 6th, 1951, the D. and I. W. E. issued a provisional 
scheme for Aberdeen which is similar to the scheme proposed for 
the Clyde area. 

It provides for the Aberdeen Harbour Commissioners to continue 
incorporated, but with a new constitution and subject to new con- 
trols. The Commission would consist of a Chairman and nine 
ordinary Commissioners, all appointed by the British Transport 
Commission who would have financial control over the Commission. 

This provisional scheme has also aroused opposition from the 
Aberdeen Harbour Commissioners and from the users of the port 
and having regard to the consensus of opinion—that the Commis- 
sioners should continue to enjoy full autonomy—it is anticipated 
that further consideration will be given to the matter before the 
British Transport Commission are finally committed to a scheme for 
the area. 


(iv) Proposed Scheme for the River Tay. 
In October, 1950, the Dundee Harbour Trust and other interested 
bodies were informed that in accordance with the recommendations 
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of the D. and I. W. E. the British Transport Commission had come 
to the conclusion that a scheme should be prepared under section 66 
of the Transport Act for the River Tay and that the D. and 1. W. E. 
had been requested to proceed with the consultations required to 
determine the form and content of a scheme best suited to the 
needs of the area. 

The D. and I. W. E. have suggested as a basis for consideration 
three alternatives, which are similar to the alternatives originally 
proposed for the other areas, and have also proposed that any 
scheme should embrace both the harbour and ferry undertakings 
of the Dundee Harbour Trust, the British Transport Commission’s 
Dock at Tayport, the public wharves at Newburgh and the harbour 
undertaking of the Perth Town Council. 

Consultations took place in November, 1951, between the D. and 
1. W. E. and the local interests in the Tay area on the necessity 
for a scheme and on the form of the scheme, and again the proposals 
have aroused considerable opposition. 


Dock Amenities. 

Following the meeting which the Association, with representatives 
of the National Dock Labour Board and the National Joint Council, 
had with the Minister of Labour and National Service, which was 
referred to in the Annual Report for 1950, the Minister indicated 
by letter in February of this year, that so far as the provision of 
Canteens were concerned it was the view of the Department that 
it would be quite impracticable to frame a general rule on the 
matter applicable to all circumstances in all parts of the dock areas. 

On the question of the provision of sanitary conveniences, the 
Minister expressed the view that amending legislation would neces- 
sarily involve amendment of the Public Health Acts, and for various 
reasons that was not a matter which could be disposed of s‘mply. 

The question of Dock Amenities was dealt with in the Report of 
the Leggett Committee appointed by the Minister of Labour and 
National Service to inquire into the unofficial stoppages in the 
London Docks, which was published in May, 1951 (Stationery 
Office, price 1s. 3d.) and, in commenting on this Report, the Asso- 
ciation drew attention to the question of dock amenities generally 
and to the Deputation which the Minister had received last year 
and offered to submit drafts of the necessary amending iegislation 
to give effect to the views of the Association relating to the provision 
of canteer: facilities and sanitary conveniences. 

In addition the Association have had a number of meetings with 
the National Dock Labour Board, the National Joint Council, and 
the British Transport Commission and a proposed amendment to 
the Canteens Order, 1939, has now been agreed with these bodies. 

An amendment of either the Public Health Act, 1936, or the 
Factories Act, 1937, relating to the provision of sanitary conveni- 
ences at docks, wharves and quays, is under consideration and when 
it is settled, both amendments will be submitted to the Minister of 
Labour and National Service. 


PRESIDENT’S SPEECH 

Speaking at the Annual Meeting, Viscount Waverley, Chairman 
of the Port of London Authority and President of the Dock and 
Harbour Authorities’ Association, said that the popular disposition 
when things went wrong at ports to lay the responsibility on the 
port authorities was wholly mistaken. The port authority was 
only one of a number of bodies concerned in the turn-round of 
shipping. The position differed from port to port. In some ports 
the authority had little or nothing to do with the operation of ships, 
while in others the authority played a considerable part. In the 
Port of London, the Authority did all the quay work in regard to 
outward cargoes, and it was responsible for all discharging in the 
West India Dock, but in other ports that kind of work was done 
entirely by other agencies. Even in London the number of men 
employed by the Authority was only 4,000 out of a total of 32,000, 
which would give some measure of the extent of their responsibility. 

What all port authorities were responsible for, he continued, was 
the maintenance of navigable channels and the provision of facilities 
for the handling of ships and cargoes. The turn-round of ships was 
a matter of vital concern to the economy of this country, and a 
matter in which the dock authorities must be closely concerned. The 
Association hoped, therefore, to take part in any discussions and 


measures which the Government might be prepared to undertake i: 
order to improve the position and enable Britain to compete wit! 
other countries. 

The tendency to alter the size and design of ships—a tendency; 
for which there might be great justification—presented port authori 
ties with a problem. To keep pace with changes in size and design 
of ships might put authorities from time to time, especially in thes: 
days when materials were a difficulty and costs very high, in ; 
position of some embarrassment, and when they found ships goin; 
tc Continental ports for repairs it naturally caused them consider 
able concern. The port authorities would continue to do their best 
but he suggested that it might be advantageous to all interest: 
concerned if there was a closer association between shipowners 
shipbuilders and port authorities. 

When the Mauretania—an outstandingly large vessel—was unde 
construction, the builders had regard to the dimensions of the King 
George V entrance lock in the Port of London through which the 
ship would normally have to pass, and she was constructed with 
the smallest possible margin between the size of the ship and th 
dimensions of the entrance lock. At the same time, the problem 
presented itself in other ways, particularly in regard to ships fitted 
with stabilisers. That might necessitate changes in the dry dock; 
which were available for ships so fitted, because if the owner: 
wanted to test the fins of the stabilisers while the ship was in dry 
dock there might not be room for the operation until special slots 
were made on each side to enable it to be done. 

Referring to the payment of war damage compensation to 
public atility undertakings, Viscount Waverley said it was not 
until 1949 that the Association was successful in getting th: 
Government to grant an addition of 100 per cent. to such com- 
pensation to take account of the increased costs. That seemed 
reasonable in 1941, but war damage repairs that had not yet been 
carried out were likely to cost considerably more. : 

The Joint Engineering Committee, on which the Association 
and the Transport Commission were both represented, had con- 
tinued to do good work during the year, but the Association had 
been concerned to find that the railway ports had not so far come 
into line with the independent ports with regard to plans for 
accumulating reserves of engineering stores against a possibk 
emergency. Instead, they looked to the tailways for the supply 
of the necessary stores, but in so far as those stores were essential 
elements in port equipment there seemed to be no reason why th« 
railway ports should not come into line with the other authorities 

The report and accounts for the year were unanimously adopted 
and the following officials were elected for the ensuing year 

President: Viscount Waverley; Vice-Presidents: Colonel J. G. B 
Beazley (Liverpool), the Duke of Buccleuch and Queensberry 
(Granton), Alderman A. W. S. Burgess (Bristol), Mr. B. Eliot 
Common (Tyne), and Sir John H. Irvin (Aberdeen).  Parlia- 
mentary Chairman of the Association: Mr. R. A. Allan, M.P. 
Executive Committee : J. K. McKendrick (North-East Coast of 
England), A..H. J. Bown (East Coast of England), Leslie E. 
Ford (London District), A. G. W. Penney (South Coast of Eng 
land), F. D. Arney (Bristol Channel), Sir Rex Hodges (Liver- 
pool and North-West District of England, excluding Manchester), 
Leslie Roberts (Manchester Ship Canal), J. Wilson (West Coast 
of Scotland), J. R. Proudfoot (East Coast of Scotland), a; 
Alexander (Northern Ireland), P. McGrath (Eire), and T. A. 
Valentine (Small Ports). 








Success of Fin Stabilisers. 


Professor A. J. Sims delivered before the Royal Society of Arts 
last month, the Thomas Gray Memorial Lecture, the subject of 
which was “‘ The Rolling of Ships.’’ Professor Sims summed up 
his survey by stating that the activated systems only were likely 
to be used in the future and that of these only activated fins and 
water transfer seemed to be under serious development for large 
ships. He said that the magnitude and success of recent installa- 
tions provide great hopes for the future. The time may not be far 
distant when most passengers liners will be so equipped, thus 
removing the principal disadvantage of sea travel. 
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The New Port of Chalna, Pakistan 


J. M. MACKENZIE 


By T. 


Although the new port of Chalna, situated on the Pusur River, 
East Pakistan, has been tunctioning since December, 1950, it is 
still in its early development stage, and the whole of the year 1951 
was set aside as an experimental one, as the final position ot the 
port has yet to be established, and this can only be found by trial 
and error. Before the development of Chalna, the only port in 
East Pakistan was Chittagong, the resources of which have been 
severely overtaxed for a number of years past. There is also a 
period of several months of the year when Chittagong cannot be 
reached by river steamer, and then the only link with the port is 
by a single-track metre-gauge railway. 

Chalna is ideally situated and is close to the largest jute-growing 
area in the world. It is expected to become a port of major 1m- 
portance for imports to East Bengal, west of the Brahmaputra 
river, and will serve an area containing between 35 and 40 million 


people. It can be served all the year round by river steamers and 
“flats,’’ and will eventually be provided with good railway facilities 


and all the other amenities required for the efficient working of a 
first-class port. The accompanying sketch map illustrates its 
excellent position geographically. The final situation and anchor- 
ages of the port will be approximately six miles south of the town 
of Khulna, and eventually the railway will be extended along the 
west bank of the river to the new port, which will also be provided 
and Customs and transit sheds. The Pusur, though a river by 
name, is actually a large sea creek, and obtains its water from the 
tides of the Bay of Bengal. There are no bore tides or severe 
freshets. 

The officer-in-charge of the new port, and also the conservator, 
is Mr. Bhombal, who has a wide experience of pilotage and port 
administration gained at Karachi and Chittagong. He possessed 
a British extra-master’s certificate, having passed his examination 
in London many years ago. The survey of the river was con- 
ducted by Colonel T. Oag, a river surveyor with a lifetime of 
experience in this work gained on the Hooghly River. He was 
ably assisted by other surveyors of high repute, as it was realised 
that great care and planning was necessary before large vessels 
were allowed to navigate the river. The approaches and the 
estuary were surveyed under the direction of Commander C. G. 
Little, D.S.C., R.A.N. of H.M.S. Zulfiquar, and the entrance 
channel to the river is named Zulfiquar Channel. 

It was my good fortune to inspect Chalna during the early 
stages of its construction, and during by visit, Mr. Bhombal placed 
the river tug Trigger at my disposal, and with my colleague, Cap- 
tain Yates, we made our way to the outer entrance, where there 
is a lightvessel equipped with modern aids to navigation. We 
anchored for the night at Boar Point, not very far from the en- 
trance, and the following morning we commenced our long journey 
up-river. There is a bar at the entrance and, as good luck would 
have it, we crossed at dead low water; we took our own soundings 
and got a depth of 22-ft., and in my opinion, the outer bar presents 
the only difficulty in this river. During our trip the weather was 
fine and there was no swell at the entrance, but when the S.W. 
Monsoon is established there would be appreciable swell to contend 
with, and it is during this time that the river will be readily tested. 
Here again, however, it cannot be any worse than the Hooghly 
on one side and the River Karnafuli on the other. There are 
four other bars or crossings on the way up to the anchorage, but 
each of them has an ample depth of water at all times. 

The trip up-river was extremely interesting, as in each bank in 
the lower reaches there is nothing but mangrove forest and. in 
fact, no signs of cultivation until approaching Taymaningal. The 
river is two miles wide in many places, and very rarely less than 
half a mile wide in the narrowest reaches, with deep water the 
whole way. It was common to obtain depths of 40-50-ft. close 
in to the banks. The distance from the entrance to the town of 
Khulna is approximately too miles. The port will eventually be 
established near Chalna, which is approximately 20 miles below 
Khulna (the railway terminus). During the opening months the 
anchorage for large vessels was Jaymaningal, exactly 50 miles 
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from the entrance. This anchorage is over three miles long, and 
although suitable in the fine weather is not able to be used in the 
monsoon, the water being a little too turbulent for the river craft 
that bring the jute down the river. The next two moorings were 
actually laid at Chalna (which can be seen on the accompanying 
map). One of these moorings is the anchor cable of the old 
Aquitania. Many vessels have now visited Chalna and loaded 
large cargoes of jute. There are at present no jute mills in 
Pakistan, but that is being quickly remedied, and one large mill 
has actually been constructed and is now in production. 

The river is still very short of track marks and lighted buoys for 
night navigation, but all this is gradually receiving attention. Most 
of the channel buoys and landmarks are of a temporary nature, 
but they are already being replaced by permanent ones, and the 
authorities must be given a reasonable amount of time to com- 
plete their work. They have only one craft at present suitabk 
for laying moorings, buoys, etc. 
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cannot write on this port without commenting on the 
stevedores’ labour. The men are recruited from Chittagong, and 
the sirdars (foremen) are Beharis. It is a long time since I have 
seen men work so hard and so cheerfully. 

During the past year, most of the work of the port has been 
confined to export cargoes of jute, but several vessels have dis- 
charged coal and salt, and a certain amount of general import 
cargo is also being handled. The port is still short of good transit 
sheds, quays, lighters, cranes, tugs, etc., together with the other 
amenities which are necessary. Housing also presents a problem, 
but a number of the prefabricated variety are on order for the use 
of officials and as temporary offices. The administrators of Chalna 
are keen and enthusiastic and will overcome these difficulties 
quickly. A considerable number of fairly large-size vessels have 
already made safe transits up and down this waterway, and up 
to the present no real difficulty has been experienced. 

It is understood that the opening ceremony will take place in 
the near future when it is proposed to change the name Chalna 
to Port Jinnah, in honour of the distinguished statesman who was 
the first Prime Minister of Pakistan. 

The port has now been working a full year and is out of the 
experimental stage. The following statistics for 1951 are of 
interest: The total number of ships entering the port was 53. 

The largest vessel in tonnage entering the port was M.S. 
Manchuria with a gross tonnage of 8,371. The largest number of 
sea-going steamships in the port on any day was 5. 

The total volume of export was 925,103 bales of jute, roughly 
equal to 160,915 tons. 

The total volume of import was 53,649 tons. 

The largest record loading in one day was 10,393 bales, or 
roughly 2,060 tons. 

The largest record discharge in one day was 1,960 tons of salt. 


One 
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Diving Equipment and Appliances 


II1.—Modern Underwater Engineering Equipment 


(Specially Contributed ) 





(continued from page 359) 


carry out, underwater, repair work which previously had always 

been done in dry conditions after the use of cofferdam and 

pumping, or dry docking. As so often is the case it takes a war 
to stimulate the devolopment of new techniques, and outstanding 
examples of these are the use of welding underwater, cutting under- 
water by the Oxy Arc process, and the use underwater of the Cox 
submarine gun for repairs to ships or other steel work. 

Referring first to underwater welding, a situation arose during 
the recent war when Rommel was racing across North Africa, 
where it seemed inevitable that a badly damaged warship would 
have to be scuttled at Alexandria as it was drawing too much 
water to get away through the Suez Canal. A very big underwater 
repair was carried out by underwater welding, which enabled the 
ship to be pumped dry and subsequently to pass to safety through 
the Suez Canal. The realisation of the importance of this new 
technique was followed by the formation ot a British Company, 
namely Under Water Welders and Repairers Ltd., Notting Hill, 
London, who produced this equipment in large quantities for ser- 
vice requirements, and at the same time, improved the technique 
to a point where a ship repaired by this process is accepted by 
Lloyds as being fit for normal sea-going service again. 

The method used for underwater welding is the electric arc pro- 
cess, using a specially prepared steel electrode suitably water- 
proofed and insulated to withstand the effects of water and electric 
potential. The core of the electrode is of a steel alloy which has 
been the subject of considerable research and continuous improve- 
ment, and coated in a similar manner to a surface arc welding 
electrode. 

After the extruded coating of the electrode is baked, it is then 
subjected to a process which both water-proofs the electrode, and 
entirely insulates it with the exception of the bare end which is 
gripped in the underwater welding holder. Electrodes are period- 
ically tested by soaking in sea water for 72 hours, after which the 
insulation must still remain perfect and the cover water-proof. 
These electrodes have the special feature of producing, in the 
weld metal laid down underwater, physical characteristics similar 
to that of weld metal produced in ordinary conditions. The 
obvious problem to the welding engineer is that of the hardening 
effect that must be expected with the rapid chilling of the weld 
metal. The figures have been continually improved until now 
they are equal to those of surface welding in almost every property 
with the exception of ductility which is slightly reduced due to the 
quenching effect of the water. The tensile properties of the under- 
water weld are in the region of 30 tons to the sq. in. 

All parts of the underwater electrode holder and the cables 
connecting it to the surface are carefully insulated, and as an 
additional protection, the welder-diver uses thick but flexible rub- 
ber gloves. Underwater welding can be performed in any position, 
that is to say, in the down hand or gravity position, in the vertical 
position either up or down, or in the overhead position. Without 
this facility, its value would be very small, as so often damage 
to ships necessitates welding the plate right under the bottom of 
the ship. 


I: IS ONLY in recent years that any attempt has been made to 


Post-War Developments. 

With the coming of peace, it was soon realised by ship owners 
that a great deal of time and money could be saved when a ship 
was slightly holed, or possibly suffering from leaky seams and 
rivets, by the use of underwater welding. Apart from the saving 
of time, and the cost of dry docking, there have been many 
occasions when a half-loaded ship has been found to be leaking, 
but by using underwater welding, dry docking was not ne¢essary, so 
that the great delay and expense of unloading at a port has been 
saved. Similar repairs of damage to dock gates have been carried 





out by underwater welding thus avoiding the necessity of removiag 
the dock gates and rendering the dock unusable for perhaps a con- 
siderable time. Another application has been the closing up and 
sealing of large culverts leading into power stations. The new 
process has enabled the culverts to be pumped dry, and work in- 
side them to be carried out, after which the sealing cover has been 
removed and the water has again entered the culverts. 

The use of underwater welding soon made it clear that the old 
methods of underwater cutting by gas were disproportionately 
slow and difficult, as in so many cases before welding repairs could 
be started it was first necessary to cut away bent and jagged metal. 
To this end, the company developed and patented a process known 
as the Oxy-Arc cutting process, which uses a hollow carbon elec- 








Diver welding under water 


trode through which flows a stream of oxygen to combine with the 
white hot metal formed by the arc. This combination results 
in formation of an iron oxide which crumbles away and leaves 
a cut through the metal. This method is extremely quick and 
economical, and as it utilizes only electric current and oxygen, it 
does away with the transport problems met with when using the 
oxy-hydrogen cutting method which requires many bottles of gas 
daily. 

The whole carbon electrode which is used for the oxy arc method 
of underwater cutting is water-proofed and insulated in the same 
way as the underwater welding electrode. A similar type of 
holder to the welding holder is used but it has the additional 
application that when the electrode it attached to the holder a 
stream of oxygen under pressure can flow down the centre 
hole through the electrode. In order to relieve the diver of extra 
responsibility, a special valve was developed which allows the 
oxygen to flow only after the arc is struck and the oxygen flow is 
cut off immediately the arc breaks. The diver wears rubber 
gloves, and the holder and all cables are fully insulated to prevent 
shock while working and corrosion of the equipment by electrolysis. 

Perhaps one of the most important advantages of underwater 
cutting by this method, apart from the great increase in speed, 
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is the fact that it can be performed in conditions where visibility 
is mil. Trained divers can operate this equipment with their 
diving helmet glasses painted black and have on many occasions 
cut up wrecks in thick black mud completely opaque and therefore 
with visibility absolutely nil. An instance of this kind was the re- 
moval of the s.s. Silvio which was sunk by bombs in Liverpool Dock. 
The final 14 teet of this ship were completely immersed in thick 
mud, and several firms had attempted to disperse the ship by 
using explosives and other methods, but finally it was by this 
unique method of cutting that the work was completed success- 
fully. 

The Oxy Arc method of underwater cutting is so quick that a 
new technique was followed when dealing with steel piling used 
in underwater concrete structures. Instead of laboriously extract- 
ing the piles and leaving bare the newly-set concrete, the piles 
are rapidly cut off by Oxy Arc at concrete level, leaving a steel 
shell protecting the concrete yet recovering all surplus piling. This 
new technique is being widely adopted. 


Under Water Illumination. 


The next logical development from underwater welding and 
Oxy Arc cutting was to try to obtain good visibility when working 





Cutting under water by Oxy Arc Electric Method. 


in harbour and river waters which usually are anything but clear, 
and after many experiments had been carried out, an intense form 
of illumination was developed which makes visibility reasonable 
in conditions which had previously been quite inpenetrable to the 
diver. The form that this light has taken is that of a spot light 
with a narrow penetrating beam using a high intensity mercury 
vapour bulb as a source of illumination. The equipment has now 
been adopted by the Royal Navy after searching tests by their 
research departments with all available types of lamps. 

It is now possible to perform underwater, almost any operation 
that can be performed on the surface, where the motive force for 
tools of this type is compressed air. Circular saws and chain saws 
can be used underwater to cut heavy beams; also compressed-air 
drills for drilling through wood or metal, and pneumatic drills, for 
concrete and the like, are in every day use. 

There is practically no repair or constructional work to-day 
which can be performed on the surface which cannot be carried 
out underwater in the conditions and depths usually found in 
harbour and dock installations. The limiting depth for useful 
work is about 200 feet, but commercially 50 feet is a reasonable 
limit. Beyond this, the costs mount rapidly, as the diver must 


spend so much time slowly re-surfacing from great depths, that 
he has little time left for useful work. 


Also he becomes exhausted 
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much more quickly. However, at harbour depths a diver can 
regularly do an eight-hour day, without difficulty. 


THE TEMPLE COX SUBMARINE GUN 

Another development in underwater engineering equipment, and 
perhaps one of the most important in recent years, has been the 
invention of the Temple Cox Submarine Bolt Driving Gun. This, 
simply, is a studding device which, using explosive as the 
driving force, can plant in steel plating a 3-in. diameter stud 
either above or below water, in a matter of seconds. This means 
that a hole in a ship’s hull can be sealed by a series of such studs 
and a patching plate bolted on very quickly to prevent further 
inflow of water. 

The history of the Cox Gun commenced when the Temple Cox 
Development Company of Bromley was formed in 1929 to further 
the work already carried out by the Temple Cox Research Co., 
Ltd., who had applied the use of explosives to the humane 
slaughtering of cattle. With the experience gained on the Captive 
Bolt Humane Slaughtering Gun, the idea was devoloped of shoot- 
ing a stud into steel plating. Experimental work continued from 
1929 to 1937, when a successful gun was completed, but it was 
not until 1939, after a long series of underwater trials by the 
Admiralty, that the present version of the Gun was finally pro- 
duced. 

At the commencement of the war in 1939, the gun was put on 
the Admiralty’s secret list and full-scale production was com- 
menced. In the next two years, further improvements and refine- 
ments were added, such as extension bolts and timbering barrels 
which permitted the use of heavy wooden timber for patching, as 
well as the original method of patching with steel plate. 

The Thetis submarine disaster led to another important develop- 
ment, namely that of the air bolt which allows a hollow bolt to 
be fired into the skin of a submarine and to which is connected 
an air pipe to relieve the problem of air exhaustion in a crippled 
submarine. 


Details of the Gun. 

The short description of the various parts and functions of the 
gun might be of interest, and these may be better understood by 
reterence to the sectional diagram (see Fig. 1). The main part 
of the gun shown to the left, is chiefly of bronze construction with 
a firmng pin held rigidly in the body of the gun. The steel barrel 
shown at the right hand end of the diagram, is loaded with a round 
of ammunition and this is inserted in the gun barrel. The barrel 
is then held in actual contact with the plate which is to be studded 
and after pressing the firing catch, the gun is driven smartly over 
the barrel until the firing pin makes sharp contact with the detona- 
tor, and the stud is shot into the steel plate. While externally 
every bolt looks alike, they are in fact different in respect to the 
amount of the charge in each round. These charges are graduated in 
7 steps numbered 2 to 8 and suitable for plate thicknesses from 
}-in. to 1-in. in thickness. When the bolt is fired into the plate, 
these charges are so carefully graduated, that there is little varia- 
tion in the amount of studding (usually about 2-in. to 24-in.) left 
protruding from the plate. 

As these operations very often take place at sea, the next develop- 
ment of the gun was the production of a round which would shoot 
a clearance hole in the patch, as it was unlikely that drilling or 
punching machines would be easily available at the site where 
work of this nature was in hand. A special blunt nose type of 
ammunition was developed which could shoot a clearance hole in 
plate of a thickness of up to }-in. as quickly and easily as firing 
a bolt. This means that a patch prepared on the deck of a sal- 
vage ship is pierced in this way by a series of holes and, when 
placed in position against the side or bottom of the damaged ship, 
is then ready to accept the bolting rounds which are then shot 
from the gun actually through the holes prepared in the patch, 
thus avoiding any difficulty in getting the bolts in the right place. 
This process is simplified even further by introducing a wooden 
peg into the end of the gun barrel, and the diver who is often 
working in conditions of poor visibility, can feel about with this 
peg until it falls into one of the prepared punch holes. On firing the 
gun he is sure then that the round will enter at exactly the right 
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Fig. 1. Cox No, 2 Submarine Bolt Driving Gun. Complete assembly ready for firing the Bolt. 


position, completely shattering the wooden peg in the process. 
Nuts are put on the protruding studs and the patch is bolted up 
tightly. 

The next development was the introduction of the air bolt. 
In external appearance it is very similar to other bolts, but after 
it is shot into the skin of a submarine, an adapter is screwed on 
to it and down the centre of this is put a screwdriver; on turning 
this screwdriver the pointed nose of the round may be unscrewed 
till it falls inside of the submarine and then.a clear hole is left. The 
screwdriver is then withdrawn and a diver’s or a compressor hose 
is attached, through which life giving air may be supplied. In 
addition it allows for the passage of telephone wires for com- 
munication and a series of these connections would allow both 
inlet and outlet of air to the submarine. 


Many Applications. 

Though the foregoing remarks outline the principle purpose of 
the gun, it has many other applications, as it can be used for 
structural work under water, or securing cleats to steel objects 
under water, prior to their removal, and may be used in construc- 
tional work above water, where difficulty of access makes it worth 
while to use this method for the quick fixing of studs. 

A further application for the air bolt to that of submarine rescue, 
is in the salvage of ships, which may be sealed under water and 
then have compressed air blown into them through a series of air 
bolts, to give buoyance to the vessel. After sealing the ship and 





Encouraging Report on Progress of New Association 


An encouraging progress report of the International Cargo 
Handling Co-ordination Association which only came into active 
being on Ist January last, was submitted at the fourth meeting of 
the Executive Committee held in London early last month. The 
Chairman, Rear-Admiral A. P. L. Mark-Wardlaw, said the asso- 
ciation now had members from Spain, Portugal and Brazil, and 
Germany would also be coming in. A recent talk between mem- 
bers of the executive and Mr. Charles Hogan, of the United 
Nations, had resulted in the association offering its services to the 
non-Governmental Consultative Panel of the United Nations. 

Referring to the statement on the turn-round of shipping issued 
by the International Chamber ot Shipping on January 16th last, 
he said the findings had been based on the E.C.A. recommenda- 
tions to member nations of October, 1951, and that had opened 
the way for obtaining data from world pcrts on the various causes 
of delays with cargoes enumerated by E.C.A. The London office 
of the Cargo Handling Co-ordination Association had recom- 
mended that there shculd be circulated a questionnaire to stabilise 
detailed statistics of the cause of the delays. It was hoped that 
through the assistance of the E.C.A. and the various national 
associations of ports and harbours, data might be obtained which, 
when analysed, would reveal the facts in a statistical form and be 
of real assistance to those who were ready and able to assist. This 





shooting in the air bolts, a series of air bolts can be put into the 
ship’s bottom by the punching rounds, to allow the water dis- 
placed by the air to escape. After all the water has been forced 
out of the compartment, the air nut can be capped with a special 
blanking nut supplied and the buoyancy maintained. 

At the end of the war, the gun was taken off the secret list and 
is now freely available. All the principle navies of the world are 
adopting it as their standard equipment and even the smallest 
salvage organisation has it amongst their equipment. It goes 
without saying, that the round, on being shot into the ship’s plate, 
is is watertight and in fact it takes between 12 and 20 tons 
hydraulic pressure to push out such a round from the plating. 


Though in the first place it was only envisaged that this method 
of patching would be used for small scale damage to ships, it has 
in fact, been successfully used to close enormous gaps in ships, 
which have then been re-floated and have safely reached the 
repair yard. 

Even though a ship’s back may be in danger of breaking, it 
may be saved by bolting heavy baulks of timber across the 
weakened side or bottom of the ship, and so allowing it to be 
brought to a place where permanent repairs can be effected. 


The manufacture of this equipment is the Temple Cox Develop- 
ment Co., Ltd., of High Street, Walter’s Yard, Bromley, Kent, 
and the sales of the equipment handled*through Underwater Sales 
Ltd., 91, Princedale Road, London, W.1r1. 


data resulting would, no doubt, enable manufacturers of mechani- 
cal handling equipment to see where their markets lay, the phasing 
of ships’ voyages could be adjusted, and the port planners and 
consulting engineers could see where their work could best be 
applied for the general good of international trade. 

Continuing, the Chairman said that the ship was governed by 
the merchandise, and was not directly responsible for the delays 
in port. He had heard the suggestion made that the association 
might interfere, or try to advise the shipowner on his job. On 
behalf of the executive, he repudiated such a suggestion. There 
was a need for everyone to help in this great problem, and ship- 
owners, like others concerned with cargo handling, would welcome 
any help which the association could give on the more expeditious 
handling of goods through ports. 


Growing Interest in the U.S.A. 


Mr. A. C. Hardy, chief co-ordinator, reporting on his visit to the 
United States early in February, said the growth of the Association, 
bearing in mind that it was a voluntary, non-profit-making organi- 
sation existing without subsidy from Governments or official 
bodies, had been phenomenal. A growing membership, executive 
committee meetings held in London, Paris and Antwerp, and the 
arrangements for the first international gathering devoted entirely 
to a study of matters concerning speed-up in the turn-round of 
ships in port, were indications that the Association and its objects 
were needed, and welcomed. 

His tour in the U.S.A. could be divided into three sections— 
official calls sponsored by official bodies, calls on individual con- 
cerns which had already expressed interest by correspondence, and 
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calls from individuals and concerns who, having learned of the 
visit, were anxious to make contact and to learn more about the 
association. Over 20 calls had been made in New York alone and 
about the same number in Washington. 

The object of the visit to the United States was not so much to 
seek members, but to disseminate information. The number of 
members who came forward automatically, however, must be con- 
sidered as gratifying, and a vice-presidency of the 1.C.H.C.A. had 
been accepted by the president of one of the leading stevedoring 
firms in the United States, while the Port of New York had signi- 
fied its intention of joining the Association. 

Considerable interest in the services offered by the Association 
had been shown by the International Bank for Reconstruction and 
Development, Washington, D.C., and by the Transportation Divi- 
sion of the United Nations. The Association confidently expected 
that its consulting services might well be employed in the near 
future in association with problems of port rehabilitation through- 
out the world. 

In New York he met leading American shipowners, all of whom 
were aware of the fact that quick turn-round in ports was to a 
great extent governed by labour conditions. They warmly wel- 
comed the formation of the I.C.H.C.A. as a non-Governmental 
body willing to tackle present problems particularly difficult in the 
U.S.A., on an individualistic basis. 





Loading Ships by Belt Conveyors 


Limestone from the quarries of Messrs. Kneeshaw Lupton & 
Co., Ltd., Llanddulas, Abergele, Denbighshire, North Wales, is 
quarried from the cliffs and by a series of seven belt conveyors is 
loaded into ships which take it to ports in the British Isles. 

At this quarry tubs are used only over the comparatively short 
distance between the quarry face and the crushing house. In 
1940 the present system of belt conveyors was installed between 
the crushing house and the boats. Up to the present time the 
belts have carried over 940,000 tons. 

The first four of these belt conveyors work all day taking a 
continuous stream of limestone to the large bunker where it is 
stored ready for loading when a boat is berthed. The second of 
these conveyors passes through a tunnel underneath the main 
road. From the delivery end of this conveyor the limestone can 
be loaded in to railway wagons for distribution, or it can be loaded 
on to the third conveyor. The fourth conveyor goes under a 
double railway line and rises steeply to the top of the bunker at 
the shoreward end of the pier. In this bunker the stone is stored 
in 14 separate hoppers, each holding stones of a different size. 

The fifth and sixth conveyors are short conveyors lying side by 
side underneath the bunkers and feed the seventh conveyor which 




















A ship, berthed alongside the jetty, being loaded with limestone. 
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International Meeting Arranged 

Arrangements for the international meeting in Holland, in May, 
which 200 representatives from different countries are expected to 
attend, were announced at the meeting. Delegates will be accom- 
modated at Scheveningen, and will be transported daily from there 
to Rotterdam or Amsterdam. 

Monday, May 12th {at Rotterdam).—Reception, followed by 
opening papers by Mr. Hardy, M. X. Le Bourgeois, and Rear- 
Admiral Mark-Wardlaw; paper on ‘‘ Shipowners’ Needs and 
1.C.H.C.A.,’’ by Mr. W. Kruyff, of Amsterdam; paper on the 
‘“* Port of Rotterdam,’’ by Mr. N. Th. Kooman; in the afternoon, 
trip round the port of Rotterdam. 

Tuesday, May 13th (at Amsterdam):—Paper on ‘‘ Mechanical 
Handling with Particular Reference to Fork-Lift Trucks,’’ by Col. 
R. T. Hartmann, London; paper on ‘“‘ The Human Element,’’ by 
Dr. J. Ph. Back. After luncheon, a trip round the port of 
Amsterdam. 

Wednesday, May 14th (at Rotterdam).—Paper on ‘“‘ Open 
Roadstead Loading and Discharge,’’ by Comdr. D. Charvet, of 
the French Navy; paper on “‘ Development of French Ports since 
the War,’’ by M. A. Vincenti; paper on “‘ Dangerous Cargoes,”’ 
by Dr. Jules Aeby. 

Visits will be made to special enterprises at Amsterdam, includ- 
ing the Dockers Training School and the Shipping Institute. 





takes the limestone along a jetty. When the ship is made fast, a 
chute is lowered from the delivery end of the seventh conveyor 
and limestone is loaded into the holds. As the stone passes over 
the last conveyor it is automatically weighed by a weighing 
machine incorporated in the system. 

Before these conveycrs were installed 30 men loaded 200 tons 
of limestone in one hour; now, with the help of the conveyors, six 
men can load stone at the rate of 1,000 tons per hour. This has 
meant great saving in time, manpower and money. One of the 
most important aspects of this installation is that the ships which 
often had to stand out at sea for two tides or more, can be out 
and away on the tide that brought them in. 

Arrangements are now in hand for the extension oi the jetty and 
last conveyor by 50-ft. to accommodate ships of larger tonnage 
which require deeper water for berthing. 











The 4th Conveyor loading limestone into the bunker. 
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New Grain Elevator in Buenos Aires 


Largest in Southern Hemisphere 


(Specially Contributed ) 

In November, 1951, the largest grain elevator in the southern 
hemisphere was officially inaugurated in Buenos Aires by the 
Argentine Minister of Public Works and was handed over for 
operation by the Argentine Grain Elevator Commission. The 
main contractors for the whole of the mechanical and electrical 
equipment were Simon Handling Engineers, Ltd., to whom we 
are indebted for the following description; it is interesting to note 
that their contract, which exceeded {2,000,000 in value, is the 
largest granary contract ever placed by one country with another. 


The Argentine National Elevator Scheme. 


A short explanation is called for if the significance of the new 
elevator in the Argentine economy is to be properly understood. 

Argentina has long been one of the world’s main grain-growing 
and exporting nations, but it was not until 1928 that the Argentine 
grain trade began to introduce the bulk handling and storage of 
cereal crops in place of sack handling. To the inherent draw- 
backs of sack handling, namely, high labour costs and the im- 
possibility of satisfactory grain-grading, was added the congestion 
of railways and of shipping in ports owing to inadequate storage 
facilities. 

On the basis of reports prepared from 1928 onwards by an 
Argentine Government Commission and by Simon Handling 
Engineers, the Argentine Congress in 1933 authorised the deve- 
lopment of a national elevator scheme to be operated under 
Government control. The scheme envisages the construction of 
14 terminal elevators at river and coastal ports and over 300 
country elevators throughout the grain-growing areas; its eventual 
completion will modernise the Argentine grain trade and will bring 
great commercial advantages in the distribution of the national 
grain harvests, which have often reached the immense total of 18 
million tons. 

The first stage of the scheme was initiated in 1938, when con- 
tracts were placed for the building and equipment of five new 
terminal elevators at the ports of 
Rosario Sud, Rosario Norte, Villa 
Constitucion, Quequen, and Buenos 
Aires, and for extension of an existing 
elevator at Ingeniero White; these pro- 
jects were designed to add some 
440,000 tons of additional storage 
capacity. In the event the Rosario 
Norte project was shelved, and the 
execution of the Buenos Aires contract, 
which had been awarded to a Con- 
tinental firm, was prevented by the 
outbreak of World War II. Contracts 
for the machinery equipment of the 
other four elevators were placed with 
Simon Handling Engineers, Argentine 
contractors being responsible for the 
building work, and these four elevators 
were successfully completed by 1945 
after many unforeseen difficulties and 
delays arising from the war. 

After the war the Buenos Aires 
project was revived, the buildings 
having already been erected by a local 
organisation, and in 1948 Simon 
Handling Engineers received a con- 
tract for the entire electrical and 
mechanical equipment and its in- 
stallation. 





The Buenos Aires Elevator. 

The new elevator stands in the East 
Dock in Buenos Aires and has a 
storage capacity of 150,000 tons of 








Aerial View of the New Elevator and Shipping Gallery. 
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grain. As already stated, it is the largest in the southern he:.i- 
sphere; it is in fact only surpassed throughout the world by some of 
tne huge elevators used in the North American grain trade. It is 
designed to handle no less than one and a half million tons of grein 
a year; its handling capacity, like that of the other four terminal] 
elevators, is out of all proportion to its storage capacity, and is ouly 
rendered possible by the high-capacity equipment installed. _ 

Incoming grain is received by rail, road and coastal craft, the 
bulk of it arriving in 45-ton railway wagons. These are dis- 
charged by power shovels in a reception shed with four lines of 
track; under each track is a row of four hoppers, each of which 
can receive complete wagon-loads through grids alongside the 
tracks. In a basement under the hoppers are four transverse 
conveyors, each of which can receive grain from one hopper under 
any of the four lines of track and deliver it to the main intake 
elevators in the working house. The capacity of each of the four 
intake iines is 500 tons per hour, and rail-borne grain can there- 
fore be taken into the working house at a total rate of 2,000 tons 
per hour. 

Grain arriving in road vehicles is discharged in a similar manner 
by an intake line of 250 tons per hour capacity. 

To deal with grain delivered in coastal craft, two travelling 
pneumatic intake plants are installed on the quayside, each plant 
having a capacity of 70 tons per hour and being provided with two 
suction nozzles mounted on telescopic and flexible intake pipes; 
these plants deliver the grain on to a quay-side conveyor, from 
which it is transferred to a transverse conveyor leading into the 
working house. 

All incoming grain is discharged by the main intake elevators 
to dormant-hopper scales for weighing, after which it can either 
go (a) direct to either of the two blocks of main storage bins via 
distribution conveyors, or (b) direct to the working house cleaning 
plant for the removal of dust, rubble, alien grain and seeds, etc., 
or (c) to the working house storage bins via swivelling and tele- 
scopic distribution spouts for storage and subsequent cleaning at 
any convenient time. 

The working house cleaning plant comprises warehouse 
separators for the extraction of coarse and fine rubble, oat clippers 
for removing the ‘‘beard’’ of oats, and discs separators for making 
separations between grain of different types; a variety of cleaning 
machines are also provided for re-treating the screenings of the 
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The Travelling Pneumatic Intake Plants for the discharge of water- 
borne grain. 




















main cleaning plant. The cleaning 
equipment can deal with 3,700 tons 
ot grain per day. 

A drying plant for damp grain is 
also provided. This consists of three 
dryers, each with a capacity of 20 
tons per hour, giving a total daily 
drying capacity of 1,440 tons. 

[he main storage section of the 
elevator consists of two large blocks 
of bins on either side of the working 
house. The grain is distributed to 
these bins by belt conveyors of 600 
tons per hour capacity with travel- 
ling throw-off carriages. 

Grain for loading out to ships is 
discharged from the main storage 
bins through fixed feed-on shoes on 
to belt conveyors and brought back 
to the central working house, wher: 
it is elevated, passed through 
dormant-hopper scales for weighing, 
and delivered to transverse con- 
veyors in a gantry leading to the 
main shipping gallery along the 
quay. Means are also provided fot 
delivering grain direct to the ship- 
ping gallery from the intake side 
without passing through the storage 
bins. 

There are altogether six lines of 
shipping conveyors, each of 600 tons 
per hour capacity, giving a total! 
loading rate of 3,600 tons per hour. The shipping gallery is approxi- 
mately half-a-mile long and allows five ocean-going vessels to be 
berthed and loaded simultaneously by means of telescopic loading- 
out spouts, the grain being discharged into the appropriate spouts 
by travelling throw-off carriages. Complete facilities are also pro- 
vided for weighing grain into sacks for ‘‘ topping off’’ bulk 
cargoes, and for delivering grain cither in bulk or in sacks to rail 
and road vehicles. 

A few additional figures may be of interest. The elevator con- 
tains 65 conveyors with a total length of about five miles, 20 
elevators, of which the highest are 260-ft. between head and boot 
pulley centres, and some 250 electric motors with a total of over 
7,500 horse-power. 

There is a comprehensive dust-collecting system, comprising I4 
separate plants. The dust is discharged into collecting chambers 
and sprayed with water, after which it is pumped into the sea in 
the form of sludge. 

An elaborate electric control and signalling system enables any 
individual wagon-load of grain to be traced throughout the eleva- 
tor and identified at any stage of its journey. The operation of 
the entire elevator is controlled from a ceniral signalling and 
control panel with no less than 25 miles of wiring and 2,200 out- 
going terminals; this panel incorporates a ‘‘ mimic diagram ”’ of 
the whole plant, the diagram being illuminated automatically to 
show which sections of the equipment are in cperation. There is 
also a complete telephone system, fire-fighting equipment, and a 
pneumatic tube signalling system for transmitting messages from 
point to point in the buildings. 











Modernisation of the Port of Bombay. 

According to the administration report of the Bombay Port 
Trust for the year 1950-51, the scheme for the modernisation of 
the Princes and Victoria Docks—estimated to cost about Rs. 4.30 
crores—has been approved by the Government of India. 

The scheme provides for an entrance lock for the Princes and 
Victoria Docks, the closing of the existing entrance gates and the 
lengthening of the jetty berths in the Victoria Dock. The con- 
struction of bull-noses for a new dry dock if it is to so located 
parallel to the entrance lock and the provision of further railway 
facilities also form part of the scheme. 
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Southampton Docks 


New Terminal for South African Traffic 





The British Transport Commission have approved a recom- 
mendation of the Docks and Inland Waterways Executive for 
the reconstruction of cargo and passenger accommodation at 
Berth 102, Southampton Docks, at an estimated cost of £900,000. 

Subject to the approval of the Minister of Transport and io the 
availability of materials and labour it is hoped to commence work 
this year. 

The new building, which will replace the one destroyed during 
the war, will be a two-storey structure, 945-ft. in length and 
approximately 142-ft. wide. It will include modern facilities for 
dealing with passengers as well as cargo, and will be equipped 
with mechanical appliances for the rapid handling of traffic. 

The new accomodation will facilitate the discharge and loading 
of the Union-Castle Line’s South African traffic, and enable it to 
be cenired at Berths ror and Io2. 
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aggravated by the existence of No. 5 Drydock which in 
adversely affected propcsals to increase both rail and road 
munications and loading facilities. 

After careful consideration of the problem it was agreed that 
the solution could satisfactorily be met only by transferrine the 
entire operations of the Shipping Company’s Mail Steame:s to 
Berths 101/2. Accordingly a scheme was prepared as follows: — 
(a) A two-storey building to be constructed on the site oi ro2 
Berth Transit Shed which had been destroyed by enemy 
action, the scheme to embrace a part of the western end of 
No. 101 single-storey shed which had sustained war damage, 
The new building to be provided with modern facililties for 
passengers and equipped on the upper floor with up-to-date 
appliances for the rapid handling of cargo. The facilities 
thus provided at this berth to be used by the incoming vessel. 
On completion of discharge the vessel to move to the 
adjacent Berth ror for loading export traffic. 

As a further stage it is proposed to provide a single-storey 
building north of Herbert Walker Avenue, at the rear of Berths 
1or and 102, and to lease it to the Shipping Company for use as 
offices and stores. 
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1. The General Plan. 


From 1920 to the beginning of the last war activities in con- 
nection with the Union Castle Mail S.S. Company’s service at 
Southampton Docks had been concentrated at Berths 34 to 309, 
which enclosed an area known locally as the “‘ Peninsula.’’ This 
area is shown on the accompanying plan and it will be seen that 
geographically it is the triangular portion of the southern-most 
end of the Docks estate. 

For some time prior to the war, owing to the introduction of 
larger vessels into this service, and in consequence of their greater 
carrying capacity, it had become apparent that the accommoda- 
tion provided at the “‘ Peninsula ’’ had reached saturation point 
as far as cargo handling in particular was concerned, and that a 
reconstruction scheme would have to be undertaken. 

For obvious reasons all idea of reconstruction had to be shelved 
on the outbreak of war, but early in 1947, in view of the Union 
Castle Company’s decision to introduce even larger vessels into 
their service to and from South Africa, and the fact that the 
Company had contracted to take the whole of the South African 
fruit export for a number of years, it had become necessary to 
give carly consideration to the improvement of facilities at 
Southampton in order that the greater carrying capacity could be 
handled within a turn-round time adequate to maintain a sche- 
dule embracing a weekly arrival and departure with a fleet of 
eight vessels. 

It will be seen from the plan that the total area of the ‘‘ Penin- 
sula,’’ by virtue of its geographical position, could not be 


increased, and in consequence any development which took place 
had to be confined to the land area which existed, a factor 


During the past three years the need for the additional accom- 
modation has become increasingly apparent and the necessary 
sanction has now been given to proceed with the project at ro2 
Berth. 

The total length of the berths occupied by the vessels will be 
1,700-ft., the quay width 50-ft., and adequate 6-ton and 3-ton 
86-ft. jib electric level luffing cranes of the most modern type will 
be available. The berths will be served by two quayside rai! 
tracks, two rail tracks within the ‘buildings and three rail tracks 
on the land side of the buildings, all of which will be linked to 
the main line. Concrete roads serving the berths from both east 
and west are adequate for all types of modern heavy road 
transport. 

The Proposed New Building. 

The new building will be 931-ft. long and 162-ft. 6-in. wide 
overall and the general height from quay level to the main ridge 
will be 55-ft. 

The ground floor will be used as a working floor for the clear- 
ance of passengers and their baggage through Customs formalities 
and at the eastern end will be a large Waiting Hall measuring 
196-ft. long and go-ft. wide centrally arranged between the new 
Terminal and the adjoining single-storey building at ro1 berth. 
On the North side will be a rail island loading platform 575-It. 
long and 16-ft. wide and at the western end a loading dock for 
road traffic operations. 

At mezzanine level above the Waiting Hall on both the north 
and south sides office accommodation will be provided for H.M. 
Customs, Shipping Agents and Dock Authority’s staff. 

The arrangements at first floor level provide an open working 
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Southampton Docks—continued 


area for the handling of cargo, measuring 931-it. long and 108-ft. 
wide, on the south side of which will be an open cargo landing 
platform 34-ft. 6-in. wide. 

On the north side will be an enclosed loading bay 441-ft. long 
and 20-ft. wide in which will operate four electric traversing hoists 
which will load direct into rail wagons at ground floor level. 

Visitors and passengers’ friends are catered for by the provision 
of a Balcony, access to which will be made by a stairway 
approach from the quay. 

The foundations of the new building will be of reinforced con- 
crete piles on which will be supported a steel framed structure 
of continuous welded design. 

The ground floor surfaces will be of concrete finish with grano- 
lithic paving, the upper floor being of reinforced concrete cast in 
situ paved with granolithic. The walls will be of brick cavity 
construction generally and the roof will be of lightweight roofing 
material. 

The long association of the Union Castle Line with the Port of 
Southampton has done much to encourage the improvement of 
the port facilities, and prior to the last war, nearly 40% of the 
freight traffic passing through the port was carried in the vessels 
of this Company. It is interesting to note that in 1853, the 
Union Line fleet of five vessels totalled only 2,323 gross tons, 
whereas the present-day fleet of the Union Castle Line exceeds 
400,000 gross tons. 








Obituary 


Mr. Thomas McMurray 

We regret to announce the death of Mr. Thomas McMurray, 
Director and London Representative of Wm. Simons and Co. Ltd., 
Engineers, Shipbuilders and Dredger Builders, London Works, 
Renfrew, who died suddenly on March 11 last, in his eightieth year. 

A native of Renfrew, Mr. McMurray received his early education 
in the town. He served his engineering apprenticeship in the 
workshops of Wm. Simons Company, and at an early age made 
his mark as a marine engineer of outstanding ability. His keen 
appreciation of the capabilities of the Company’s products and 
their application to the needs of rivers and harbours adminstration 
proved him a specialist in this field. 

For a short period he was with the well-known Consultants, 
Messrs. Coode, Vaughan-Lee, Frank and Gwyther, and also with 
the Admiralty as a representative to the shipyards on the north- 
east coast. 

His particular interest in dredgers and dredging practice drew 
him back to the service of Wm. Simons and Co. In 10906 he was 
appointed London representative and in 1914 joined the Board. 
For almost half a century he pursued the interests of his Company, 
travelling extensively abroad. He was particularly well known 
in all the main Indian ports and his specialist knowledge was 
appreciated by engineering consultants of the calibre of Sir George 
Buchanan, Sir Seymour Tritton, Sir J. H. Biles, Sir Bruce White 
and Sir Robert C. Bristow, in the various schemes operating under 
their direction in the development of the ports and harbours of 
Calcutta, Bombay, Karachi, Vizagapatam, Cochin, etc. 

Mr. McMurray was an honoured and respected personality to 
the administrative engineers and consultants in London: at the 
Admiralty, and the offices of the Crown Agents, and they, and 
his many friends in the ports and harbours authorities in the 
United Kingdom, will regret his passing. The many expressions 
of sympathy received by his Company bear witness to the esteem 
in which he was held: 








Marshall Aid Funds for Danish Ports. 


Proposals regarding the use of Marshall Aid counterpart funds 
amounting to about 600 million kroner, were recently considered by 
the Danish Parliament, when it planned to make a sum of 300 
million kroner available as loans. The items included a sum of 
10 million to the Copenhagen Free Port for modernisation works: 
5 million to provincial ports for acquiring cranes, etc.: and 
5,000,000 k. as loans to shipowners 
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Restrictive Practices in the Dock Industry 


A four-months survey of the labour output of dockers at ports 
throughout Britain has just been completed by Aims of Industry, 
Ltd., a non-party industrial public relation organisation set up to 
educate the public on the facts about free enterprise. 

Their report alleges that restrictive practices are crippling 
Britain’s dock industry. Thousands of man-hours are being lost 
each week at a cost to the nation of millions of pounds a year. 
The loss in wages due to restrictive practices is only a small part 
of the overall! cost. The loss due to the slow turn-round of 
shipping cannot be estimated. Every day a ship is delayed in 
port costs hundreds of pounds, according to the size of the vessel. 
In addition the ship loses money that it could otherwise be earning 
by carrying cargoes. In nearly all cases the cost of the delays 
is passed on in the form of higher freight charges, which means 
in the end that the public pays more for goods in the shops. 

The following is a summary of the situation in individual ports 
as revealed by the survey : 


London. 

Restrictive practices abound. One of the worst is the refusal of 
dockers io start work until the gang, which may consist of anything 
from nine to 16 men, is fully made up. __If two or more gangs are 
short-handed, the dockers will not agree to make up as many full 
gangs as possible. The men refuse to merge with the result that 
none of them works and urgent cargoes are held up. Hundreds of 
man-hours are lost each week because of this practice. 

Another waste of time is the docker’s habit of taking half an 
hour or more off for tea break, morning and afternoon, instead 
of the 15 minutes they are allowed. 

Time is wasted also by the refusal of dockers to transfer to new 
work as soon as one job is completed. If, for example, the men 
finish a job by 10 a.m. it is common for them to refuse to change 
to new work until the next “‘ call-time ’’—a waste of two hours. 

Mechanisation of the London docks is being held up by the fact 
that the dockers will agree to accept new machines only if they are 
labour-aiding and not labour-saving. In other words, they will 
not work machines if this means that the number of men in a 
gang may be reduced. 

The Survey goes or to say that when London dockers want 
to work hard they are faster at their job than dockers in 
foreign ports. Overall, it was found that London dockers as a 
body are wasting at least an hour and a quarter of their working 
time each day. 

Liverpool. 

The turn-round of shipping in Liverpool is well below pre-war 
speed. Before the war a ship carrying 8,000 tons of baled cargo 
was normally turned-round in four and a half days. It now takes 
cight to ten days to turn-round a ship carrying a similar cargo. A 
ship carrying general cargo used to be turned-round in five or six 
days. It now takes ro to 12 days. 

Apart from sugar and grain cargoes, Liverpool dockers to-day 
are working at about 60 per cent. of capacity, and refuse to make 
full use of machines. Where four men could easily handle a 
machine. the dockers insist that six men should still be employed. 
Two stand watching. 

The “‘ spelling ’’ system also operates in Liverpool, and there is 
a general ‘‘ don’t-care-about-the-boss ”’ attitude among many of 
the dockers. 


Glasgow. 

Before the war the Glasgow dockers loaded at the rate of 15 tons 
an hour, or roughly 4,000 tons per week. [To-day they work at 
the rate of eight tons per hour, or roughly 2,000 tons a week 

The principal bottleneck in this port is known as the “* frec 
call-on.’’ Between 7.45 a.m. and 8 a.m. dockers are free to report 
to any foreman they wish. It takes 18 men to make up a Glasgow 
gang and if 18 reported to each foreman the gangs would be ready 
immediately. But what usually happens is that Ig may report to 
one foreman, 16 to another, 11 to another, and so on. 

At 8 o’clock, wnen the dockers come under the authority of the 
Dock Labour Organisation, the process of making up the gangs 
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Labour has to be transferred from one zone to another. 


begins. 
While this is going on the dockers sit around waiting in their 


respective zones. Even if there are five or six incomplete gangs 
in one zone the dockers will not switch from one gang to another 
to fill vacancies. They prefer to wait for reinforcements to come 
from other zones—a delay of anything from 30 to 60 minutes. 

Another evil in the Glasgow docks is the “ spelling ’’ system. 
A privilege of pre-war days allowed the men a spell in the morning 
or afternoons for a smoke. But tc-day men go off for a “‘ spell ”’ 
and return perhaps an hour-and-a-half or two hours later! 

It is significant that on cargoes for which special bonus rates are 
paid the men work at pre-war speed. 

Hull. 

A “‘ couldn’t care less ’’ attitude on the part of dockers contri- 
butes to the slow turn-round of shipping. Delays are often bad. 
One shipping firm found that its dockers were working only an 
average of four hours a day, as a result of “‘ waiting time ’’ and 
other restrictions. 

Cardiff. 

In general, it was found that restrictive practices in Cardiit are 
not as serious as in other ports. Even so, where before the war 
four gangs would handle about 1,000 tons of cargo a day, the 
present average figure is cnly 650 tons a day. 

Aims of Industry state in their survey that at Cardiff the most 
serious restrictive practice is the refusal of dockers to work over- 
time. 

Newport. 

Three-ton grabs were recently replaced by ten-ton grabs. Tests 
show that the new grabs could be worked efficiently by four men. 
Yet the dockers insisted that the gangs of 12 men who worked the 
three-ton grabs should be retained to work the larger machines. 


Bristol and Avonmouth. 

Conditions were found to be satisfactory. Full use is made of 
available machinery and the good relations between workers and 
employers is reflected in the fact that, apart from questions of dirty 
cargoes, there have been no disputes for five years. 


Correspondence 


From Lord Ammon, formerly Chairman of the National Dock Labour Board 
To the Editor of The Dock and Harbou; Authority. 
Sir, 

What is Wrong in Our Ports 

The nature of dock work is such as to provide opportunities for 
disputes to occur to an extent not found in other industries. In 
London alone there are five great dock systems, covering 35 miles 
of quayage, where 18°, of the tonnage of the United Kingdom is 
dealt with; there are 470 separate employers in the port employing 
a total of between 28 and 30,000 workers. There are ocean-going 
steamers, those engaged on the short coasting routes, the 
wharfingers, and master stevedores—all dealing with multifarious 
duties and cargoes. Such conditions afford, whether in London or 
elsewhere, great opportunities for disputes to occur and for the 
activities of deliberate trouble-makers. 

To a country so dependent on its sea trade as Britain, the quick 
and efficient handling of cargoes, and the turn-round of ships in 
the ports, is of vital importance, which can make all the difference 
to the economic survival of the nation. 

It is a matter for disappointment and cynical comment that—at 
a time when most of the bad social and economic conditions which 
formerly prevailed in the docks have been swept away, and the 
industry is enjoying conditions of pay and service undreamt of a 
few years ago, so that dock workers are now on the top level of 
industrial employment—there should be so much unrest and lack 
of goodwill. 

What is the cause? Part, doubtless, arises from the changed 
conditions arising from the transition from casual employment to a 
settled routine, and attempts to reconcile the irreconciliable, 
namely the practises of casual employment with the discipline 
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The Aims of Industry Survey reaches the conclusion that di-cip- 
line as it exists in other industries is practically unknown to-day 
in the docks. The employer in the docks has little authority | ver 
the men, and has no power of dismissal. The only action he can 
take is to report bad workers to the local Dock Labour Board. The 
result is that often bad workers go unpunished. 


The dock industry is the only industry in the country whic is 
controlled jointly by trade unionists and employers. In theory, 
this is an ideal state of affairs, but unfortunately the experience 
gained during the past six years has shown it to be impracticable. 

What is the remedy? The Survey suggests that the system must 
be changed if there is to be any improvement in discipline. Fore- 
men and managers on the spot must be given back the power to 
punish bad workers — if necessary by dismissing them. The 
dockers themselves must be made to realise their responsibilities. 
They have a guaranteed weekly wage; they should give a guaran- 
teed week’s work. The old days of casual labour have gone and 
there are few who would wish them back. The dockers enjoy a 
new security, but they are loath to relinquish any of the “‘ privi- 
leges ’’ they had in the old days. Then they were were free to 
work when they liked, for whom they liked, but when there was 
no work to be done there was no guaranteed pay. 


The report cf Aims of Industry has not been received without criticism. 
The General Secretary of the Scottish Transport and General Workers 
Union has repudiated the allegations made in the report against the 
Glasgow dockers, and the Import and Export Committee of the Cardiff 
Port Development Association deny that there is an overtime ban in the 
port of Cardiff and state that, compared with pre-war, output has been 
Maintained and in some cases improved. 

The Yorkshire Post, taking up the challenge on behalf of the Hull 
dockers and their good name, questions the manner in which Aims of 
Industry conducted its research, and quite rightly remarks that ‘‘ good 
relations must be endangered if charges are brought without unanswer- 
able proof.’’ 

It will therefore be apparent that, although we have published a 
synopsis of Aims cf Industry’s report, we cannot regard it as a useful 
or reliable contribution towards solving the problems of dock labour.— 


Editov 


* 
essential in a stable and orderly industry; other causes are the 
memories experienced or inherited from the bad old days; neither 
can the fact be ignored that there is a general malaise prevalent 
in industry, and more particularly in the key services. 

Not all the blame for trouble in the docks should be placed on 
the workers. The Leggett Report on the ‘‘ Unofficial Stoppages 
at the Docks,’’ which was published last May, has something to 
say on this. In the report it is stated that employers often 
agree to rates to suit their own individual circumstances without 
regard to the effect on the industry generally, and this tends to 
weaken the authority of negotiating machinery. When, for 
various reasons, there is individualist action among employers, it 
is to be expected that there also will be opportunist action by the 
workers. In the light of recent returns, the position is serious. 
In some ports more than a quarter of each day is wasted: go slow, 
“* spelling,’’ refusal to work the continuity rule, and other restric- 
tive practices are chiefly responsible. The heavy costs of cargo 
handling have to be recovered in terms of increased freights, and 
in turn by the manufacturer, thus increasing the cost to the 
consumer. 

Some startling figures have been published recently regarding 
the speedier handling of cargoes, and turn-round of ships in Con- 
tinental ports as compared with British ports. Rotterdam, Ant- 
werp and Hamburg are making a serious bid for the deep sea and 
trans-shipment cargoes handled by the British. Undoubtedly the 
British ports are handicapped by the delay in making good the 
damage inflicted during the recent war. In London the loss is 
estimated at {13} millions; in Liverpool, the second largest port, 
now loading and discharging 12 million tons a year compared with 
to millions in 1939, war damage is estimated at {11 millions. 
While much repair has been carried out in both ports, it will, at 
the present rate of progress, be several years before the facilities 
are fully restored. Both ports have to take their place in the national 
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Correspondence—continued 


demand for building materials. In striking contrast, Rotterdam, 
Antwerp and Hamburg received first priority for war damage 
repairs. 

A necessary essential, if shipping is to play its full part in 
national recovery, is the use of mechanical appliances for the 
handling of cargoes; for entirely mistaken reasons, however, the 
workers are opposed. It sounds strange to hear, after nearly two 
centuries, echoes of the Luddite controversy. Fears that mechani- 
sation causes redundancy are groundless, and should a surplus of 
labour arise in the initial stages, it could be met by the ordinary 
wastage. All records testify that, in the long run, mechanisation 
increases employment, makes for better conditions of working, and 
raises the industrial and social status. 

Not a few of the difficulties in the Port of London, and maybe 
in other ports, arises from the members of rival trade unions cater- 
ing for the same class of workers working on the same job. This 
is a matter that, in the national interest, the trade unions concerned 
should resolve. 

A word concerning criticism of the Nationa] Dock Labour Board. 
I do not for one moment imagine that those charged with its 
administration would offer any opposition to a review of the 
Scheme. The Board has carried out a difficult and exacting task 
with great credit. The working of the Scheme may have revealed 
the need for amendment—particularly with regard to discipline. 

Unless the troubles are dealt with resolutely and quickly, not 
only will one of the best social schemes ever launched be wrecked, 
but much of the trade and commerce entering British ports will be 
diverted to Continental ports and lost irrecoverably. | believe that, 
basically, the docker is as good a Briton as can be found, but he 
needs firm and confident leadership, not only from the trade union, 
but from Government level. The longer it is delayed the more 
difficult will it be to find a solution. 

Yours sincerely, 


House of Lords. AMMON. 


25th March, 1952. 








Manufacturers’ Announcement 


New Type of Red Lead Primer 


The acknowledged value of ordinary red lead as an anti- 
corrosive, rust-inhibiting, primer is well known. However, where 
it is intended to protect constructions exposed to sea water with 
bituminous solutions it is necessary to wait for months on end until 
the primer coat dries and hardens completely, a delay which rules 
it out for repair and maintenance work and limits its use on new 
work. Furthermore it cannot be used as undercoat for chlorinated 
rubber paints because the solvents in the latter act like paint 
stripper. Again, chlorinated rubber red lead primers nullify the 
corrosion-inhibiting qualities of the red lead, bleed through subse- 
quent coatings and can, in any case, carry no more than about 
20%, an insufficient amount. The problems of these deterring 
factors have engaged the attention of Evode, Ltd., of Stafford, who 
are now offering under the brand-name ‘‘ Evo-Led ’”’ an entirely 
new type of red lead primer suitable for application to damp or 
even wet surfaces which, they claim, is non-lifting or bleeding after 
24-48 hours—even when overpainted with paints containing search- 
ing solvents. 

“* Evo-Led’’ Primer displaces moisture on any surface, 
absorbs it and allows it to evaporate together with the solvents 
during the drying processes. The result is a perfect bond. The 
value of this new product has already been proved and Evode, Ltd. 
have been encouraged to step up their production in anticipation 
of a widespread acceptance of its saving of time and cost. One 
gallon of ‘‘ Evo-Led’’ Primer will cover between 35 and 50 
square yards of surface. 


ENGINES FOR SALE 


CROSSLEY Marine Diesel Engine, 240 h.p. at 300 r.p.m., 4-cylinder, 2- 
stroke, type HRL4 Compressed air starting, direct reversing. Engine No. 
132207. Year of manufacture 1934. Requires some reconditioning. Space 
urgently required. Offers wanted. COLNE FISHING CO.. LTD.. 8. 
Waveney Road, Lowestoft. Telephone 732. 
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PUBLIC APPOINTMENTS —_ 


DEPARTMENT OF SCIENTIFIC & INDUSTRIAL RESEARCH. 

Applications are invited for an unestablished Senior Experimental 
Officer at the Hydraulic’s Research Station, Wallingford, Berks., to take 
charge of small team engaged on hydrographic surveying of beaches and 
estuaries and the movement of beach materials by waves and currents. Work 
will be on the coast for about six months of the year and at Wallingford, 
or elsewhere as required, for remainder. Candidates should be over 35 and 
possess Higher National Certificate or Higher School Certificate with 
mathematics or a science subject as a principal subject, or equivalent 
qualification, and should be experienced in hydrographic surveying. Present 
salary range is £804—£1,033. Applications will be considered for part-time 
appointment from candidates willing to work only for six months period 
(April to September) on coastal work. Salary will be proportionate to 
above. Write (quoting reference No. E 89/52/A) to Ministry of Labour, 
Technical and Scientific Register (K), Almack House, 26, King Street, 
London, S.W.1. Closing date 15th April, 1952. 


THE DOCKS AND INLAND WATERWAYS EXECUTIVE (SOUTH 
WALES DOCKS) have a vacancy for an Engineering Assistant in the Civil 
Engineer’s Department at Barry Docks. 

_ Applicants should hold an Engineering Degree and/or be a Chartered 
Civil Engineer or qualified for election. A knowledge of general civil 
engineering work is essential, preferably on docks and harbours. Salary: 
£594—£626 10s. Od. per annum. Successful applicant will be required to 
join a contributory superannuation scheme. 

Applications, stating age, qualifications, details of past experience and 
present position, should be sent to the Chief Docks Manager, Docks and 
Inland Waterways Executive, Pierhead Building, Cardiff Docks. 














THE BOARD OF TRUSTEES OF THE PORT OF ADEN has a 
vacancy for a CIVIL ENGINEER to act as second assistant to the Chief 
Engineer. Young man preferred. Applicants should be corporate members 
of the Institution of Civil Engineers, but consideration will be given to 
candidates who have passed Sections “A” and “B” of the Institution 
examination or who hold a degree exempting them therefrom. Previous 
experience of harbour work and mechanical training is desirable. Salary 
£900 per annum rising by increments of £30 to £1,375 per annum plus a 
travelling allowance of £90 a year. Corporate members of the Institution 
of Civil Engineers would start at salary of not less than £1,000 per annum. 
Starting salary in accordance with qualifications and experience. In addition 
a variable cost of living allowance not less than £144 per annum is payable 
at present. Income tax not more than £40 per annum. Free unfurnished 
quarters; heavy furniture available at nominal rental. Free medical atten- 
tion is provided for the Officer (but not hospital expenses) and a contributory 
medical benefit scheme covers dependents for small charge. Participation 
in Aden Port Trust Pensions Fund (contribution 8.1/3° of salary by both 
parties) and Widows and Orphans Pensions Fund (5% salary) compulsory. 
Free first-class sea passages each way once during each tour for the Officer 
and his wife and children under 18 years (not exceeding four). Minimum 
tour 18 months, maximum not more than 30 months. Seven days full pay 
leave is earned for each month of duty service. Successful candidate will 
be required to pass a simple examination in colloquial Arabic within 18 
months from the date of arriving in Aden. Service will be on probation 
for the first six months. Application form obtainable from Aden Port 
Trust, 1, Lygon Place, Grosvenor Gardens, London, S.W.1. 


CIVIL ENGINEER (A.M.LC.E. preferred). Head Wrightson & Co., 
Ltd., McKee Iron & Steel Division, require the services of a Civil Engineer 
to organise and develop a section for the design and construction of heavy 
foundations. Iron and steelworks experience an advantage but not essential. 
Apply, giving age, experience and salary required to: Personnel Manager, 
Teesdale Iron Works, Thornaby-on-Tees. 


FOR SALE 


DIESEL Electric Floating Crane. Lifting capacity 6 Tons approximately 
any radius from 25 feet minimum to 75 feet maximum. (Grabbing 


duties.) 
8/10 Ton approximately Steam Floating Crane. 
maximum 60 feet. : 
15 Ton Diesel Wharf Portal Crane. Minimum Radius 25 feet, maximum 
60 feet. (Each crane as new.) 
Thornton Engineering Co., 32, Victoria Street, London, $.W.1. Telephone: 
Abbey 4068. 














Minimum radius 40 feet, 





SCOTTISH HOME DEPARTMENT. 
For Sale by Tender. S.F. Dredger “ Sandchime.” 

Self-propelling Grab Hopper Dredger. Steel built by J. Myers, Zalt- 
bommel. Holland, in 1929. Class Lloyds 100 A.1. Length O.A. 98-ft., 
length B.P. 93-ft. 6-in., breadth moulded 22-ft. 6-in. depth moulded 
7-ft. 6-in.; draught loaded about 6-ft. 6-in. (mean); gross tonnage 140.51; 
nett registered tonnage 48.93. Hopper capacity 105 cu. yds. Can dredge 
up to 50-ft. ; 

Engines: Compound by McKie and Baxter, Glasgow. Cylinders 10-in 
and 20-in. by 14-in. stroke. N.H.P. 18.4, 1.H.P. 140, B.H.P. 133 

Dredging Gear: Priestman Bros. grab crane No. 20, driven by steam 
from main boiler. Jib has fixed radius of 22-ft. Three Priestman heavy 
duty grabs 19/16 cub. ft. capacity. — 

The vessel is in working condition and carries two lifeboats and other 
gear complete to M.O.T. requirements. 

Further particulars with form of tender and authority to inspect the 
vessel may be obtained on application to the Secretary, Scottish Home 
Department, Finance Division, Broomhouse Drive, Saughton, Edinburgh, 11, 
with whom tenders must be lodged not later than 30th April, 1952. 
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6-Yard Oil-Fired Steam Dipper Dredger built for the Greek Government. 


Output 255 cubic yards of 


cobbles and boulders per hour dumped to a radius of 90 feet and a clear height of 30 feet. 


To the Largest Dimensions 
and Capabilities. 


PATENT CUTTER HOPPER DREDGERS, 

PATENT DIPPER DREDGERS, BUCKET 

DREDGERS, GOLD & TIN RECOVERY 
DREDGERS, FLOATING CRANES. 


Screw Steamers, 
Paddle Wheel 
Steamers, Tugs, Etc. 


Hopper Barges, 


Side and Stern 


New Buckets, Links, Pins, Gearing, 
Etc., supplied for existing Dredgers. | 


FLEMING & FERGUSON LTD. 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND Tel. Add.: ‘Phoenix, 


NYE & MENZIES Ltd., Capel House, 62, New Broad Street, £.C.2 Phone: London Wall 4846 


Paisley."’ 


Phone: Paisley 4121. 


London Agents: Messrs. 
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The Organisation with 3 Centuries of Dredging Experience 


VESTMINSTER DREDGING CO. LTD. 


(E. D. KALIS— Managing Director) 


1-84 DARTMOUTH STREET, WESTMINSTER, Gee, S.Wee 


' Trafalgar 6835-6 And at BROMBOROUGH, CHESHIRE Rock Ferry 2233-4 
CONTRACTORS TO THE ADMIRALTY AND CROWN AGENTS 
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PRIESTMAN @ 


BROTHERS LIMITED 


The PRIESTPAN. SYSTEM 


A LONDON 
) BIRMINGHAM 
ECONOMICAL - ACCURATE GLASGOW 
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INTRODUCING. 


YET ANOTHER OF THE BANTAM BROOD BUILT TO THi 
ORDER OF THE MANCHESTER SHIP CANAL COMPAN 


‘Bantam XXI"’ (renamed ‘‘M.S.C. Bantam |"’) is a towing launch 
based upon our well-known pusher type hull, but incorporating 
anormal stem. This handy little tug of 30 b.h.p. has a towrope 
pull of 13 cwts. and is highly manoeuvrable with a turning circle 
of only 45 feet at full speed, making her ideal for work in confined 
waters. As tug owners ourselves and specialists in this class of 
work, we can offer you a craftsman-built towing or pushing tug 
with superstructure modified to suit any conditions at a very 
attractive price. 




















AN D ANOTHER OF OUR SPECIALISED PRODUCTS 

THE CLEAT BOLLARD (British Patent No. 587098) 
Designed to meet today’s needs of larger For barges, pontoons, quaysides, etc. Supplied 
craft and bigger strains, these bollards are to most of the leading London barge owners 
virtually unbreakabie and ropes cannot jam. and to the Port of London Authority, Docks 
The cleat is ideal for a ‘‘checking turn.’’ and & Inland Waterways Executive, Guernsey 
the eye is provided for mooring craft where Harbour Board, etc. etc. Size 3 (illustrated) 
a rising lead is required such as in locks and is suitable for craft up to 200 tons capacity, 
at quaysides on a falling tide. Base 144"x12"x12". Height 9°. Weight 160 Ibs. 
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YOUR MOVE... 


Ponder that move 


Vv 
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on materials handling 





carefully... 

























YOUR materials handling 
problem is an individual one, since 
HE no two dockyard layouts are identical, 
Thus the mere study of handling methods 


in other premises, however efficient, cannot 


oa give you the omyas answer to ae own .. and remember 
ope problem, That is why each survey carried out by our 

rcle engineers to speed up handling, to ease the flow of traffic that by one move— 
ned and to cut out bottlenecks, embraces every aspect of layout, namel y b y callin g in 
s of sequence of manufacture and comparative costs as they affect 

on the particular problem under consideration. This survey scheme COLES survey team — you can 


is absolutely free and involves you in no obligation whatever, place yourself in a winning position 


ES CRANES, ELECTRIC HOISTS & TRUCKS 











STEELS ENGINEERING PRODUCTS LTD. 


Mechanical Handling Engineers 
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All-welded Caissons and Dock Gates 


Vickers-Armstrongs were the pioneers of all-welded construction for 
dock gates and caissons, and long experience of their manufacture, 
repair, and installation enables them to offer very valuable assistance - i neta ~ 
to dock authorities. They supplied the detailed drawings " ) ’ : 
for caissons to close one of the world’s largest 
dock entrances, the 150-ft. span of the Captain 
Cook Graving Dock in Australia. The publi- 
cation ‘“‘Dock Gates, Caissons & Pumps” 
gives some examples of the scope of the 
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services available. 





























A small ship-type caisson 
being launched at Barrow 
Shipyard. 












VICKERS-ARMSTRONGS 
LIMITED 


VICKERS HOUSE - BROADWAY » LONDON - SWI ~ 


SHIPBUILDERS . ENGINEERS : AIRCRAFT CONSTRUCTORS 
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(ncreased ratings for RENOLD 
CHAIN COUPLINGS 






NORMALLY 
AVAILABLE 
FROM STOCK 


C onsequent on developments in metallurgy, and prolonged testing, 

we are now able to offer our range of chain couplings with greatly 
increased ratings which, combined with trouble-free service and 
ease of disconnection, make these couplings even 
more attractive. The table below, which also includes 
the new 8 mm. chain coupling, contrasts the old and 
new ratings. 























Old Rating New Rating 
Chain rr h.p. per Max. h.p. per Max. 
pitch 100 r.p.m. r.p.m. 100 r.p.m. r.p.m. 
8 mm. _ _ 3 5,700 
*375” 3 4,800 6 4,800 
5” ‘75 3,600 15 3,600 
“1S” 2° 2,400 45 2,500 
1-0” 6-0 1,800 90 1,900 
1:28” 12:0 1,400 15:0 1,500 
41:5” | 20:0 1,200 30°0 1,250 
For complete applicational information and details of larger sizes write for Cat. Ref. 116/67 20-N 


J 





~~ THE RENOLD & COVENTRY CHAIN CO LTD + MANCHESTER 
ReEctc 


Transmission & Conveying Chains, Wheels & Accessories for all mechanical purposes, 
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SPECIFY GOODYEAR : 
TRANSMISSION BELTING & HOSE 


For longer service 
and lower costs 








F YOU’RE in need of industrial rubber equipment, see what 

§0 years’ research and practical rubber engineering can make 

of a product. Take a look at Goodyear hose, for example. You 

will find hoses designed for specialised jobs in a range so 
complete that any requirement can be exactly suited. 

If Flat Transmission belting is setting a problem, the 
Goodyear patent “balanced” endless-cord method, which does 
away with the splice and practically eliminates stretch, will 
certainly be of interest. Or Goodyear “Thor” Belts, with their 
superior fastener-holding qualities, may be the solution. 

The Goodyear V-Belt range is available in two types— 
Cotton Cord for short-centre, high-speed work and Rayon cord 
for long-centre, heavy-duty jobs. Whatever your installation, 
Goodyear will give you longer, more dependable service. 

















q ‘THOR FOLDED EDGE BELTING 


Closely woven, hard twist duck provides greatly increased power 
transmission and improved fastener-holding qualities. Folded 
fabric edges give protection against moisture penetration and 
edge-wear. A double coating of rubber between plies makes this 
flexible, tough and thoroughly dependable belt ideal for heavy, 
continuous work in shipyard, dock or engine works. 














} corp V-BELTS 


Goodyear V-Belts are of uniform accurate cross-section. The 
load-carrying high-tensile endless cords are in the neutral plane 
of the belt, where they avoid extremes of tension and compression. 





"> WRAPPED PLY HOSE 


This Goodyear Hose is built from high-grade rubber tube 
wrapped in tough rubberized fabric for greater strength. A 
protective cover of bruise- and abrasion-resisting rubber 
assures lasting wear, and scientific arrangement of the fabric 
plies minimizes kinking. 





























GOODFYEAR 


INDUSTRIAL RUBBER PRODUCTS 


TRANSMISSION BELTING - V-BELTS - CONVEYOR BELTING - HOSE 
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RECLAMATION OPERATIONS ALONGSIDE 
RIVER MEDWAY AT PORT VICTORIA, 1951..... 


One of the three large dredging 
and reclamation operations com- 
pleted by this Company in England 
during the past year was the 
reclamation of marshes on the Isle 
of Grain alongside the River Medway 
at Port Victoria on behalf of the 
Anglo-lranian Oil Company Ltd. 
(in conjunction with Mears Bros 
(Contractors) Ltd.) where over 
900,000 cubic yards of material 
were pumped ashore for reclamation 
purposes. This material was ob- 
tained from the Nore Sand, at the 
confluence of the Rivers Thames 
and Medway, by Suction Dredger 
and transported in barges to a large 
Reclamation Dredger which pumped 
the material ashore through a long 
length of pipeline. 


























Aerial view of Reclamation Area. 


Reclamation Dredger unloading barge and pumping material ashore. 





Suction Dredger loading 
barge at the Nore Sand. 




















Tue Drevance Coxstruction € E 


On Admiralty, Crown Agents for the Colonies, War Office, Air Ministry and Ministry of Works Lists 


9, NEW CONDUIT STREET KING’S LYNN 


TELEPHONE: KING'S LYNN 3434 & 5 TELEGRAMS : DEDECO, LYNN 
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S. S. KENYA CASTLE 


is the latest vessel cf Union Castle Line to be fitted with 


CGOSSOR MARINE RADAR 
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The Union Castle Line, whose policy has always been to 
maintain the highest possible standard of comfort, safety 
and efficiency, were quick to discern the possibilities of 0 S S§ 0 VY 
Radar as an aid to navigation. Their first installation was 
made in 1947. The vessel was the R.M.M.V. Capetown 


Castle and the equipment chosen was Cossor Marine aAYvine 
Radar. Since that first experience, the Union Castle Line 

have invariably chosen Cossor equipment, the latest in- Rez d a Y 
stallation being for their new ship, S. S. Kenya Castle. 


This tribute to the accuracy and dependability of Cossor 
Marine Radar under varying climatic conditions is some- 
thing of which Cossor are justly proud. 





Enquiries should be addressed to : 
COSSOR RADAR LTD., COSSOR HOUSE, HIGHBURY GROVE, LONDON, N.5 Telephone : CANonbury 1234 (30 lines) 
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* BARCLAY 
s STEAM, DIESEL 
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FIRELESS LOCOMOTIVES 











UNDERWATER 
ENGINEERING— 


For all work necessitating the use of divers, we 

















can offer the best service, with the best equip- 
ment and at the most competitive price. 


As the pioneers and patentees of the Oxy-Are 
process for under water cutting, we can give 
unrivalled service in the cutting of sheet steel 
piling and all other steel work. 


We are also equipped for under water 
welding, and with the Cox Bolt Driving Gun, 
and for timber sawing, rock blasting, etc. 





0-4-0 300 H.P. DIESEL MECHANICAL LOCO. 








Telegraphic Address: “‘ Platco, Sowest, London ” Tel. . 





ANDREW BARCLAY, SONS & CO. LTD. 
CALEDONIA WORKS :: KILMARNOCK 


Abbey 6407/8 


Surveys and all under water engineering work, 
carried out by competent personnel. 


Telegraphic Address: “ Barclayson, Kilmarnock” Tel.: 1366/7 Kilmarnock MODERN under Water Electric Welding and Cutting Equipment 
London Office: 38, VICTORIA STREET, WESTMINSTER, S.W.1 We are the owners and users of underwater oxy-electric arc 


cutting and electric arc welding equipment, bolt driving 









guns, blasting equipment, rock 
breakers, etc. 











SALVAGE 


pAruce of pounds worth of 

bullion and cargo have been, 
are being, and will be recovered 
from the ocean depths. This is 
only made possible because of 
“THE DIVER.” It is essential, 
therefore, that the diver’s equip- 
ment should be of the highest 
quality and embody everything 
that long experience and constant 
experiment and improvement can 
devise. Such equipment is obtained 
from the Company who, for over a 
century and a quarter, has been 
the pioneer in the production of 
Diving Apparatus and associated 
underwater appliances, and who, in 
collaboration with the Admiralty, 
produced most of the special 
equipment for underwater war- 
fare during the War of 1939-1945 












SIEBE,G@RMAN & CO.L® 


EVERYTHING FOR SAFETY EVERYWHERE 









TOLWORTH SURBITON, SURREY 





We retain a large staff of 
engineers and divers able to 
undertake any type of under- 
water work. 


UNDER WATER WELDERS 
AND REPAIRERS, LTD. 


EXCHANGE, CARDIFF 


Telegrams : Arcaweldo, Cardiff 


Head Office : 


Telephone : Cardiff 29631 


91-93 PRINCEDALE ROAD, NOTTING‘HILL, LONDON, W11 
Telephone: PARK 4468. _ Inland Telegrams : Weldivers, Nottarch. London 

















































Telegrams : 
Siebe, Surbiton 









Telephone : ; 
Elmbridge 5900 











Foreign Telegrams : Weldivers, London 
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CRANES OF ALL TYPES & SIZES 
EE ea RNR 











Two new Electric Coaling Cranes, each of 35 tons lifting capacity, 
recently installed at the Port of Greenock. 


GEORGE RUSSELL & CO., LTD. 


MOTHERWELL, SCOTLAND 











GEO. TURTON PLATTS 2 Co. L1p. | 
MEADOWHALL RD., SHEFFIELD | 

| 

| 


— 


SHOCK RELIEVERS FOR 
DOCK STRUCTURES & VESSELS 





TYPICAL TYPES 


LENGTH RESISTANCE RANGE OF INCH TON 

ACTION CAPACITY 
SHORT i 20 Tons 2 20 
RANGE - 13” 30 24 37 
TYPES { 47” 50 3 75 
LONG ( 29" 10 7 28 
RANGE <{ 36” 30 12 135 
Types ( 47” 20-25 16 135 


LONDON OFFICE: 14-15, BUSH LANE HOUSE, CANNON ST. 














FOR 
DREDGING 


RECLAMATION 
AND 


CIVIL ENGINEERING 
WORKS 


HARBOUR & GENERAL 
WORKS Lop. 


173, ST. STEPHEN’S HOUSE, 
VICTORIA EMBANKMENT, 4 


gY, 
S.W.1 K& 


FIRE! 


WHERE’S YOUR 


NU-SWIFT? 


The World's Fastest Fire Extinguishers 
—for every Fire Risk 


Pressure-operated by sealed CO? Charges 


NU-SWIFT LTD - ELLAND - YORKS 
In Every Ship of the Royal Navy 

















CRANDALL DRY DOCK ENGINEERS, Inc, 


RAILWAY DRY DOCKS Investigations 
FLOATING DRY DOCKS _ Reports 

a Design 
BASIN DRY DOCKS ciniianiatiien 
PORT FACILITIES Supervision 


238, MAIN ST., CAMBRIDGE, MASSACHUSETTS, U.S.A. 
Cable Address “CRADOC, Boston” 
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the muted fury 


| oe ae 
of the wind, scurrying invisible 


dust across the lonely quay . . . the 
water’s urgent lapping . . . looming 
restless shadows which are ships . . . 
and the creak, creak, creak of mooring 
ropes, straining, relaxing, straining .. . 


so much depends on rope ! 


< a 
Q 









0 


% 
%, 
DAWSON and USHER * 


\N Established 1820 LTD. 
HEMP & WIRE ROPES 


%* For use in Shipping, Mining, 
Engineering. 










HENDON ROAD, SUNDERLAND. 
Also at London, Liverpool, Glasgow, Cardiff. 
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The Colcrete Colloidal Concrete Process 





Colcrete 


GROUTED 


Colloidal Concrete 


COLGROUT— 


WATER /CEMENT/SAND 


intensively mixed at high speed in a 
Colcrete Mixer. 


ABOVE OR BELOW WATER LEVEL 


may be placed under water as well 
as in the dry with equal facility and 


without increasing the cement content 


COLCRETE methods provide reduced construction costs 
by cement and labour economy and will result in a 


concrete of extreme durability, density and impermeability 


For 
MASS WORK e FLAT WORK e UNDER 
WATER WORK e DAMS”7 e_ AIRFIELDS 


SEA DEFENCES e RETAINING WALLS e ROADS 

e DOCKS & HARBOURS e FOUNDATIONS e 

BREAKWATERS e Grouting of PRE-STRESSED 

Cable Channels 7 METALLIC CONCRETE 

CELLULAR CONCRETE 8 ABNORMAL 
CONCRETE JOBS 









The Colcrete Colloidal Concrete Process 








COLCRETE LTD. 
GUN LANE, STROOD, KENT 


Phone : STROOD 7334 & 7736 Grams : ‘Groutcrete’ Rochester 
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“ROSSLEY 





AND SPEEDS 
ra FROM 2 
pie 





Photo by courtesy of the Goole Shipbuilding & 
Repairing Co. Ltd., Goole. 


Built by the Goole Shipbuilding and 
Repairing Co. Ltd., of Goole, Yorkshire, 
the Grab Hopper Dredger ‘CARIBCEMCO’ 
is in service in Jamaican waters as a 
clay grab. 

The vessel is propelled by a single screw, 
driven by a Crossley 5-cylinder Scavenge 
Pump Diesel developing 350 B.H.P. at 
325 r.p.m. as illustrated. 


CROSSLEY BROTHERS LIMITED 
OPENSHAW — MANCHESTER 11 


London Office : 
LANGHAM HOUSE, 308 REGENT STREET, W.1 

















NASH DREDGING & RECLAMATION C° L” 


PALACE CHAMBERS, BRIDGE STREET, WESTMINSTER, S.W.1 


Telegrams: Deepening, Phone, London Telephone : Whitehall 2423 








SUCTION HOPPER DREDGER “PORT OF SPAIN” 
Deepening the Entrance Channel to Dublin for the Dublin Ports and Docks Board, 1947 


MODERN DREDGERS AND AUXILIARY PLANT OF EVERY DESCRIPTION 
FOR SALE AND CHARTER 


ESTIMATES GIVEN FREE AND CONTRACTS UNDERTAKEN FOR DREDGING AND RECLAMATION 
IN ANY PART OF THE WORLD 
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Portal jib Cranes, each of 15. tons 
“Tangeedlateetaaeea eee PY = 
THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LIMITED 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1. 


aa . 
WORKS: DARLASTON, SOUTH STAFFS. 


we 


BIORIGNIIIIN 


ING. F.& Co.$.A. 
ROMA 
EXCAVATOR SPECIALISTS 
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* ‘6 

OF ALL TYPES «FOR 2 

ALL PURPOSES - 

x mec 

is ev! 

_— ; ery > Re 

WE ALSO MANUFACTURE a “«( 
OTHER RAILWAY, DOCK ‘ oth 
AND HARBOUR EQUIP- ey ||) us il 
MENT, INCLUDING THE y |i} : tra 
FOLLOWING:— Y 4 


LOCOMOTIVE & WAGON 
TURNTABLES. 


WHEELDROPS. 


LOCOMOTIVE CARRIAGE 


& WAGON TRAVERSERS. 


SHUNTING & DOCKSIDE 
CAPSTANS. 


SLIP WAY HAULAGE 
WINCHES, 





Illustration shows :— 
One 50 ton Electric Travell- | 
ing Crane supplied to the 
British Admiralty. 
TEL TEL. 1 
CARLISLE € CO LTD “—* je 
134814 


ARLISLE + ENGLAND 


CA, OFFICE - AFRICA HOUSE -KINGSWAY W.C.2. 








DOCK EQUIPMENT 








\n the sure hands 
of Experience... 


SSS 
SERS 


DOCK GATES 
CAISSONS 
FLOATING DOCKS 
SLIPWAYS 


wae Orage HEAD, WRIGHTSON:C°L” 


; THORNABY-ON-TEES, STOCKTON-ON-TEES, LONDON, JOHANNESBURG 
Riveted Construction 














* The illustration shows a small gate 
leaf being stepped into position after 
and towing to the site. 
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‘‘The Closure” 


implies the conclusion of debate. And 
certainly inspection of a Booth Steel 
Rolling Shutter will provide conclusive 
evidence of the complete suitability of 
Rolling Shutters for applying the 

“Closure ”’ against weather and all 
other unwanted intrusion. 

















Illustrated :—Booth Electrically con- 
trolled Rolling Shutters at General 
Motors, Southampton. 


saat 





JOHN BOOTH .& SONS 


THE Dock AND HARBOUR 


(BOLTON) 


FIREPROOF DOOR & SHUTTER DEFT.. 


HULTON STEELWORKS, BOLTON. 


ELECTRICALLY OPERATED STEEL 


ROLLING SHUTTERS 
LTD. 


Telephone 1 195 


AUTHORITY 
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PORT OF G6RISTOL AUTHORITY, 





QUEEN SQUARE, 


THE PORT OF 


BRISTOL 


BRISTOL. |, TEL: 25381. 








MARINE LIGHTS 


FOR BUOYS AND BEACONS 
ELECTRIC BATTERY OPERATED 





200 mm. ZENITHAL LENS BUOY LIGHTING EQUIPMENT wich Automatic Lamp- 


changer, Flasher and Night/Day Switch. 
Please ask for full particulars. 


For unattended duty of up to 12 months. 


CHANCE-LONDEX LTD. 


30 CURZON ST., LONDON, W.1. 


Cables : 











WEST WOODs 


Mechanical 


Grabs 





Self Dumping Grab—Streaml 
in ships holds. This design 


ined—for working 
prevents damage 


to ship and grab. 


JOSEPH WESTWOOD 


& CO. LTD. 


Bridge and Constructional Engineers, Manufacturers of Pressed Steel 


Work and Sheet Metal Equipment. 
NAPIER YARD, MILLWALL, 
Tel. : 





EASt 1043 


Steel Stock Holders. 
LONDON, E.14 








Telephone: GROsvenor 2791 
Chandex, London 
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Buyers’ Guide for Dock and Harbour Authorities 


For Particulars 


of Space in this Guide apply to the Manager, “ The 


19, Harcourt Street, London, W.1. 


Dock and Harbour Authority,” 





AIR COMPRESSORS. 

BROOM & WADE, LTD., High Wycombe, Bucks. 
ALUMINIUM. 

HEAD, WRIGHTSON 

Thornaby-on-Tees. 
eee WEIGHER 


ALUMINIUM, LTD.., 


MON HANDLING ENG INEERS LTD., Cheadle 
Heath, Stockport. 
BEACONS & BUOYS 
CHANCE -LONDEX, LTD., 3, 
London, W.1. 
GAS ACCUMULATOR CO. (U.K.), LTD., Beacon 
Works, Brentford, Middlesex. 
McNEIL, WILLIAM & CO., LTD., 125, West 
Regent Street, Glasgow. 
BOILERS. 
BABCOCK & WILCOX. LTD., 
Farringdon Street, London. ee 
BRAKE & CLUTCH LINING 
SMALL & PARKES, MED. 
Manchester, 9. 


wer ge - BRIDGEWORK. 
ROL, R WM., & (O., LIv., Glasg 

BOOTH’ JOHN, & SONS (BOLTON), LTD. ‘Hulton 
Steel Works, Holton. 
BRAITHWAITE & CO.. ENGINEERS, _LTD., 
Dorland House, 36/36. Regent Street, S.W.1. 
DORMAN werd a CO., Liwv., Middlesbrough. 
FINDLAY, LEX., & CO., LTD., Motherwell, 


Curzon’ Street, 


Babcock House, 


Hendham Vale, 


Scotland. 

BUFFERS FOR DOCK FENDERS. 
TURTON, GEO., PLATTS & CU., LTD., Meadow 
hall a Sheftield. 

CAISSUO. 
rei “SIR WM., & CO., LTD., Glasgow. 
— WiIGHTSON & cCo., LTD., rhornaby-on 


VICKERS. ARNSTRONSS, LTD., 
Broadway, London, S.W 
CAPSTANS. 
ARitOL, SIR WM., & CO., LTD., Glasgow. 
BABCUCh & WILCOAN, LI'D., Babeuck House. 
Ay ay Street, Lonuon, bcd 
COWANS, SHELDON « CO., LTD., Carlisle. 
STOTHERT & PITT, LTD., Bath. 
CHAIN CONVEYING. 
CHaAIN ea ee, LYDbD., Albion Rvuad, 
West Bromwich, Stattf 
RENOLD & COV EN’ TRY CHAIN CO., LTD., 
Manchester. 
CIVIL ENGINEERING CONTRACTORs. 
DEW, G. & CO., LTD., Main Road, Oldham. 
HOWARD, JOHN & CO., Li'D., 14, Buckinghuin 
Gate, London, S.W.1. 
MARPLES, RIDGWAY & nly 5g LTD., 
2, Lygon Place, Grosvenor Gardens, S.W.1 
CONCRETE & CONCRETE MIXING PLANT. 
ATLAS STONE CO., LID., Artillery House, 
yall Kow., S.W.1 
BRITISH STEEL PILING Co., LTD., King’s 
House, Haymarket, Lonuon, s.W.1. 
CEMENTA TION CO., u1'D., Bentley Works, Don- 
caster. 
SOTRAMER, 155, 
Paris VIII, France. 
STENT rRECAS!t CONCRETE, LTD., 1, Victoria 


Vickers House, 


Boulevard Haussmann, 


Street, London, S.W.1 
STOTHERT m ‘PITT, LTD., Bath. 
CON VEYORS. 


BABCOCK & WILCOX, LITD., Babcock House, 
Farringdon Street, London, 


C.4. 
SIMON HANDLING ENGINERIGS LTD., Cheadle 


Heath, Stock 
os _ iR PMELKSHAM), LTD., Melksham, 
STOTHERT & PITT, LTD., Bath. 
CRANES. © 
ANDERSON-GRICE, Co., LTD., Taymouth 


Engineering Works, Carnoustie, Scotland. 

ARROL, SIR WM., & ., Glasgow. 

BABCOCK & WILCOX, “LAD, Babcock House, 

Farringdon Street, London, E.C.4 

BOOTH, JOSEPH, & BROS., Rodiey, Leeds. 

BUTTERS BROS. & CO., LTD., MacLellan Street, 
asgow 

CLYDE CRANE & ENGINEERING CO., Mossend, 

Scotland. 

COWANS, SHELDON & CO., LTD., Carlisle. 

INDUSTRIAL TRADING CORPORATION, * HOL- 

LAND, 2, Verl. Nat The Hague, Holland. 


NEAL, R. H. & Co., LTD., Plant House, Ealing. 

London, W.5 

RANSOMES & RAPIER, LTD., Waterside Works, 

I ch. 

HANSOMES, St SIMS & JEFFERIES, LTD., Orwell 
Works swic 

RUSSELL, GEORGE, & CO., LTD., Motherwell. 

Scotl 

SMITH. “THOMAS, & SONS (RODLEY), LTD.., 

Rodley, Leeds. 

SOc. per AZIONI ING. F. FIORENTINI & CO., 

S.A. Via L. Bissolati, 76, Rome, Italy 

STEELS ENGINEERING PRODUCTS, LTD., 

Crown Works, Sunderland. 

STOTHERT & PITT, LIbD., Rath. 

WELLMAN SMITH OWEN ENGINEERING COR. 

PORATION, LTD., Parnell tlouse. Wilton Road, 

Losdon, S.W.1. 


DIESEL ENGINES 
CROSSLEY BROTHERS LTD., 
Manchester, 


DIVING APPARATLS. 
SIEBE, GORMAN & CO., LTD., Tolworth, Surbi- 
ton, Surrey. 


DOCK GATES. 
ARROL, SIR WM., & CO., LTD., Glasgow. 
HEAD, WRIGHTSON & CO., LTD., Thornaby-on- 


Tees. 
VICKERS-ARMSTRONGS, LTD., Vickers House, 
Broadway. Lond«n, 38.W 1 


DREDGE PLANT. 
FERGUSON BROS (PORT GLASGOW), LTD., 
Newark Works, Port Glasgow, Scotland. 
FLEMING & FERGUSON, LTD., Phoenix Works, 
Paisley, Scotland. 
INDUSTRIAL TRADING CORPORATION “ HOL 
LAND.” 2, Verl. Tolweg, The Hague, Holland. 
LOBNITZ & CO., LTD. Renfrew, Scotland. 
PRIESTMAN BROS., LTD., Holderness Engineer- 
ing Works, Hull. 
SIMONS, WM., & CO., LTD., Renfrew, Scotland. 


DREDGING CONTRACTORS. 
DREDGING & py; od dag ye dale CO., LTD., 9, New 
Conduit Street, King’s Lynn 
HARBOUR & GENERAL WORKS, LTD.., 173, St. 
See's House, Victoria Embankment, London, 


AMES CONTRACTING & SHIPPING CO., LTD., 
James Wharf, Southampton. 

KALIS, K. L. a Ha & CO. LTD., Stone House, 
Bishopsgate, London, E.C.2 

NASH DREDGING. & RECLAMATION CO., LTD., 
Palace oor Bridge Street, Westminster. 
London. S.V 

TILBURY CONTRACTING & DREDGING CO., 
LTD., 2, Caxton Street, Westminster. London, 


S.W.1. 
WESTMINSTER DREDGING CO., LTD., 12-14, 
Dartmouth Street, Westminster, London, S.W.1. 


DRY DOCK ENGINEER 
CRANDALL DRY DOCK ENGINEERS. INC., 238, 
Main Street, Cambridge, Mass., S.A 


ELECTRICAL EQUIPMENT 
IGRANIC ELECTRIC CO.. LTD., Bedford. 


ELEVA'TORS. 
SIMON oe ome ENGINEERS LTD., Cheadle 
tieath, Stockpo 
SPENCER (MELKSHAM) Ltd., Melksham, Wilts. 


Openshaw, 


EXCAVATORS. 
PRIESTMAN — LTD., Hulderness Engineer- 
ing Works, 
RANSOMES 4 "RAPIER, Ltd., Waterside Works, 
Ipswich. 


SMITH, THOMAS & SONS (RODLEY), LTD., 
Kodley, Leeds. 

SOC. per AZIONI ING. F. FIORENTINI & CO., 
S.A. Via L. Bissolati, 76, Rome, Italy. 
STOTHERT & PII'T, Liv., sath. 


FIRE EXTINGUISHERS. 
NU-SWIFT, LTD., Elland. Yorks. 


FIREPROOF DOORS. 
BOOTH, JOHN, & SONS 
Hulton Steel Works, Bolton. 


GRABS. 
BABCOCK & WILCOX, LTD., } emeeeen House, 
Farringdon Street, London, f 
ag snag BROS. LTD., , = Engineer- 
ing Works, 
pena a OMES . 4 RAPIER, Ltd., Waterside Works, 


SPOTHERT & PITT, LTD., Bath. 
WESTWOOD, JOSEPH, & Co., LTD., Napier 
Yard, Millwall, London, ‘El 


GRAIN HANDLING cae 
SIMON HANDLING ENGINEERS LTD., Cheadle 
Heath, Stockport. 
— {MELKSHAM), LTD., Melksham, 
ts. 


I1lY DRO-SURVEYS. 
KELVIN & HUGHES (MARINE), LTD., 107, Fen- 
church Street, London, E.C.3 

LIFTS AND HOISTS. 
BABCOCK & WILCOX, Ltd., pateee House, 
Farringdon Street, London 
SIMON ae ENGINEERS LTD., Cheadle 
Heath, Stock 
STOTHERT k PITT, LTD., Bath. 


LOCOMOTIVES. 

BARCLAY ANDREW, ng & Cc. ULB. 

Caledonia Works, Kilmarnoc 

—— JOHN & CO. (LEEDS), LTD., Leeds, 
r 

HUNSLET ENGINE CO., LTD., Hunslet Engine 

Works, Leeds, 10. 


MARINE LIGHTING. 
CHANCE-LONDEX, LTD., 30, 
london. A$ 
GAS ACCUMULATOR CO. (U.K.), LTD., Beacon 
Works, Brentford, Middlesex. 


(BOLTON), LTD., 


Curzon Street. 


MATERIALS HANDLING EQUIPMENT. 
ARROL, SIR WM., & CO., LTD., Glasgow. 
BABCOCK & WILCOX, LTD., Babcock House, 
Farringdon Street, London, E.C.4. 
CONVEYANCER FORK TRUCK ol 
of Electro Hydraulics Ltd.), Warring 
SIMON HANDLING ENGINEERS LTD. Cheadle 
Heath, Stockport. 
SPENCER (MELKSHAM), LTD., Melksham, 


Wilts. 
STOTHERT & PITT, LTD., Bath. 
PAINT. 
NATIONAL COAL BOARD, BY-PRODUCTS, N.P., 
Bank Buildings, Docks, Cardiff. 
PILE DRIVING PLANT. 
BRITISH STEEL PILING CO., LTD., 
House, Haymarket, London, S.W.1. 
PILING-STEEL SHEET. 


APPLEBY- SE eaaE ARE STEEL CO., Scun- 
thorpe, Lin 


BRITISH STEEL PILING co. tee. 
House, Haymarket, London, 
DORMAN LONG & CO., LTD., Middlesbrough. 
PNEUMATIC TOOLS & EQUIPMENT. 
BROOM & WADE, LTD., High Wycombe, Bucks. 
CONVEYANCER FORK TRUCK CO. (Division 
of Electro Hydraulics Ltd.), Warrington. 
PUMPING MACHINERY. 
FERGUSON BROS. (PORT GLASGOW), LTD. 
Newark Works, Port Glasgow, Scotland. 
GWYNNES PUMPS, LTD., Chancellor’s Road, 
Hammersmith, London, W.6. 
STOTHERT & PITT, LTD., Bath. 
RADAR. 
COSSOR RADAR, LTD., Cossor House, Highbury 
Grove. London, N.5. 
RADIO TELEPHONY. 
AUTOMATIC TELEPHONE & ELECTRIC CO., 
LTD., Radio and Transmission Division, Strowger 
House, Arundel Street, London, W.C.2. 
THE GENERAL ELECTRIC CO., LYID., 
House, Kingsway, W.C.2. 
RAILWAY PLANT. 
ALLEN, EDGAR & CO., LTD., 
Works, Shettield, 9. 
= & RAPIER, LTD., Waterside Works, 
pswic 
SUMMERSON, THOMAS & SONS, LTD., Darling. 


ton. 
WARD, THOS. W., LTD, Albion Works, Sheffield. 
REINFORCED CONXCRETE ENGINEERS. 
BRAITHWAITE & CO., ENGINEERS, LTD. 
Dorland House. 14/16, Regent Street, S.W.1. 
CHRISTIANI & NIELSEN, LTD., 54, Victoria 
Street, London, S.W.1. 
DREDGING & ggg Saeed nn Co., LTD., 9, 
New Conduit Street, King’s Ly 
LIND, PETER & CO., LTD. 
Stratton Street, London, W.1. 
ROPES. 
DAWSON & 
Sunderland. 
RUBBER PRODUCTS (INDUSTRIAL). 
GOODYEAR TYRE & RUBBER CO. 
BRITAIN), LTD., Wolverhampton. 
SHUTTERS—ROLLER. 
BOOTH, JOHN & SONS 
Hulton Steel Works, Bolton. 
SLIPWAY MACHINERY. 
COWANS, SHELDON & CO., LTD., Bolton. 


STRUCTURAL ENGINEERS. 


ARROL, SIR WM., & CO., LTD., Glas 
BOOTH, JOHN, '& SONS (BOLT ND. Ltd., 
Hulton Steel Works, Bolton 

“ENGINEERS, p>. 


com ision 


King's 


King's 


Magnet 


Imperiai Steel 


"“bratten House 


USHER, LTD., Hendon’ Road, 


(GREAT 


(BOLTON), LTD. 


BRAITHWAITE & CO., 
Dorland House, 14/16, Regent Street, S.W 
FINDLAY, ALEX & CO., LTD., Motherwell, Scot- 
land. 

TRUCKS. 
CONVEYANCER FORK TRUCK CO. (Division 
of Electro Hydraulics Ltd.), Warrington. 
MERCURY TRUCK & TRACTOR CO., LTD., 19, 
London Road, Gloucester. 
RANSOMES, SIMS & JEFFERIES, LTD., Orwell 
Works. Ipswic 
STEELS S=NGINEERING PRODUCTS, LTD., 
Crown Works, Sunderland. 

TUGS. 
JONES, E. C. & SON (BRENTFORD), LTD., 
Brentside Wharf, Brentford, Middlesex. 

WEIGHING MACHINES. 
SIMON HANDLING ENGINEERS, LTD., Cheadle 
Heath, Stockport. 

WINCHES. 
ARROL. SIR WM.. & CO.. LTD., Glasgow. 
BABCOCK & WILCOX, Le Babcock House. 


Farringdon Street. London, E. 
STOTHERT & PITT, LTD., Bath. 











THE Dock AND HARBOUR AUTHORITY 


THE TETRAPOD 


A NEW TYPE OF PRE - CAST 
BLOCK FOR JETTY REVETMENTS 


a 
< 


A ned i 2 él, ™ ey ? ———- a . 
re TE a PME 2SO 
FOR ANY FURTHER INFORMATION, KINDLY WRITE TO rains 'S TRAMER 
; y'F ; SOTRAMER, 155, BOULEVARD HAUSSMANN Cn ae 
* p ? PARIS VIII, FRANCE. TEL. BALZAC O3-14 # . o 
- a ; ee PATENTS PENDING THROUGHOUT THE WORLD + . 


4 





l'HE Dock AND HARBOUR AUTHORITY 





may be justified if the captain of a ship knows that 
a vacant berth awaits him if he can catch the tide. 
V.H.F. Radio can transmit this information and, by 
effecting a quicker turnround of shipping, be the 
means of saving time and money. 

The V.H.F. Radio installation at the Mersey docks 
made by Automatic Telephone & Electric Co. Ltd. 
operates on a maximum range of 25 miles and is 
used in conjunction with radar. Transmissions are 








made at four hourly intervals of general information 
relating to Port approaches, disposition of moving 
and anchored shipping, state of weather, etc. 

The equipment is simple to operate by non-technical 
personnel and transmitter-receivers may either be 
permanently installed in ships or carried by pilots 
as portable sets; each provides for six alternative 
channels of communication. Complete information 
will gladly be supplied on request. 


April, 195 


i) AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


Radio and Transmission Division 
STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2 


Telegrams : Strowgerex, London, 


Telephone : TEMple Bar 9262 
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Tilbury Coniracling 
& Dredging © Lid 


Street, 
Westminster. London, S.W. |. 
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One of two S.S. $09-ton Hopber Parges 
built for a well known British Port Authority. 
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- 
| BARGES FOR ALL 


7 SERVICES: 


Lobnitz design and 
build all types of 


re-erection at site. 





THE NAME TO REMEMBER 





NITZ & CO. LTD, RENE 
: 5 


LONDON 





MONarch 5/0/ 





barges, all- welded or 
> rivetted, self-propelled or 

«*~ NON=propelled, to any 
size. They can be supplied 

afloat or dismantled for 
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Caisson for mooring dolphin under tow to final position. 


VICTORIA SPREET, LOARDON. S.W.E 
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